1  ;, 


hi- 


('J 


^n;i';^"ni 


;';;i^i; ;; 


■  in 


^*'''!!;*'n;  I'll 


PRESENTED  BY 


PUBLISHER 


■''<M 


BRADY  BRASS  CO. 

MANurACTvinrns  or 

CYPRUS  BRONZE     FOR   LOCOMOTIVE   and    CAR   BEARING    USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR  BEARINGS 

aiBiral  Offica  and  Works,   170-182  FoDrleintb  St.  and  169-176  Flftttnlh  St.,  Jirsiy  City,  N.  i. 
DANIEL  M.  BRADY,  Prmsidmnt 

SCHMIDT  SUPERHEATER    LOCOMOTIVES 


Mak«  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St..  New  York. 


Peoples  Gas  Bldg.,  Chicago. 


Heavy  Drop  Forgings 

STEEL  CAR  FORGE  COMPANY 

"FORQINQ  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


.A\ 


FOR 


SALE 


Electrical 
Uses 


ARISTOS 

"COPPERWELD 


99 


Mechanical 
Uses 


A  COPPER  CLAD  STEEL  WIRE 

Product  of  the  COPPER  CLAD  STBEL  CO.,  Pittsburgh,  Pa. 
Drawn  and  Sold  Exclusively  by 

PAGE  WOVEN  WIRE  FENCE  CO.,     -     -     Monesseir,  Fa- 


FOR   SALF 


TORCHES 

Gem  Torches  Save  You  Money 

Exhaustive  tests  by  largest  railway 
systems  have  proven  that.  Gem 
Brazed  Searh  Torches  do  save  money. 
Let  us.  prove  it.  Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH.   PA. 


Graham  Nut  Company 

RIXXSBURGH,   F*f\. 


MANUFACTURERS  OF 


Hot  Pressed  Nuts,  Gold  Punctied  G.  &T.  Nuts 
Boits,  Lag  Screws,  Waslisrs,  Etc. 


This  Space  For  Sale 


Better  Bearings 


Made  by  anti-friction  specialists  in  a 
specially  equipped  plant  with  excep- 
tional shipping  facilities. 


Car  and  Locomotive 
Bearings 

No  matter  whether  you  do  or  don't 
make  your  own,  we  believe  we  can 
furnish  you  with  some  interesting 
data. 


Learn  now  whether  you  are 
paying  too  much  for  this 
item. 

Send  specifications  and  blue 
print  today  for  our  quotation 


JoHmQi^ 


\NY 


Formerly  The   American   Car   &   Ship   Hdw.    Mfg.    Co. 

Gen.  Offices  and  Works  New  Castle,   Pa. 

SALES  OFFICES 

Buffalo       Cleveland       Cincinnati       Detroit       Chicago 


^^•^^i«VV«MMMM«WVWWW«»WWWWWVWWWWWVVW«M^WV«»«MP4M«WVW^r3«»«MMM0«rflB| 


THE 


BEilllillH^lil 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW  YORK 


Roller-Bearing  Compound 
Piston  Air  Drills 


Roller 
Bearings 


The  One=Man 

Staybolt 

Machine 


Corliss 
Valves 


FURNISHED  ON  TRIAL  FREE.  WRITE  NEAREST  BRANCH 

INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago  :  New  York  :  Pittsburgh  :  Detroit :  San  Francisco  :  Birmingham  :  Montreal,  Que. 


lU 


MANNING,  MAXWELL  &  MOORE, 

ROBT.   A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH 

LONG  DISTANCE  TELEPHONE   CALL.     GRANT  67 


Ra».ilway  and  Ma^chinists'  Tools  and  Supplies,  Electri 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet 
CIS,  and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  w'.r.L  COMPANY 

MANUFACTURERS    OF 

''STAR  SPJECIAU' 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,     N.     Y.         Pittsburgh,     P..  ^L^^^v^^'^^c   ^^ 

'  ^,       ,      ,      /-!  New  York  Office: 

Sayre.    Pa.  Cleveland,    O.  555    WEST    34th    STREET 

New     York    City,    N.     Y.  Phila.     Office: 

606    FRANKLIN    BANK    BLDQ. 


BRAKE  SHOES 

AMERICAN   BRAKE  SHOE 

AND  FOUNDRY  COMPANY 

MAHWAH,  N.  J. 

NEW  YORK  CHICAGO 

30  CHURCH   ST.  332  SO.   MICHIGAN  AVE. 


This  Space  For  Sale 


NATHAN  MAN 


SP^  ■lauaoisaiia^ 


1612  Old  Colony  Building.  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 


AND 


Sight-Feed  Lubricators. 

All  Specially  arranged  for  High-Pressure  Engines. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES. 

Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 
Oil  Cups,  Etc. 

SOLE  AQENCr     FOR  THE 

Coale    Muffler    d    Safety    Valve    Co.,   Inc. 


ESTABLISHED     1884 


SIPE'S   JAPAN  OIL 


"STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 
IN  DAILY  DSB   BY  ALL  THK  LEADING   RAILROADS   IN   THE   UNITED  STATES 


MANUFACTURED     ONLY     BY" 


CHICAGO  ILL  JAMES  B.  SIPE  Sl  CO.  Pittsburgh,  pa. 


LOCOMOTIVE  BLOW-OFF 

DOSS  SATISFACTORY  WORK 
ON  MANY  ROADS. 
Can  be  worked  from  cab   or 
foot  board  while  running. 


A  catalog  or  call  by  Repreientativ* 
for  the  asking.     0     0     0     0     9 

Souesleail  Valve  Mi  Co, 

Works:  Nomestead,    Pittsburgh,  Pi. 


(r. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

riaiii  f)r  Muffled. 
Crosby  Steam  Pressure  and   Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR, 

with  Sai'trent's  ]'>l('ctrifal  Attacliiiiciit  for  tak- 
intr  any  imiiilier  of  diatcraiiis  .sini  iiltaiieou.sly. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 

Stores  :      Boston,  New  York,  Chicago  and  London,  Eneland. 

Send  for  CataloKiie  and  Prife.s. 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


HEGISTF  RED 
TH  E   luEAL  PAINT  OIL 


B.  C. 

SPIRITS 


^ 


Ball  Chemical  Co. 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg.,  PITTSBURGH,  PA.        J 


Logical  Construction 

is  a   feature   of 

BO  YER 

Pneumatic  Hammers 


No.  SOX  Boyer  Riveting  Hammer.     Capacity  \y^  inches. 

Length  overall  only  213/^   inches. 

Pjoyer   Hammers  arc   made   in   three   parts,   cylinder,   handle    and 

valve — a   construction   which   facilitates   examination,   cleaning-   and 

repairs,  and  exfcnds  the  life  of  the  ton]  indefinitely. 

Write  for  Hammer  Bulletin  124. 

CHICAGO  PNEUMATIC  TOOL  CO. 

PITTSBURGH:     10  and   12   Wood   St 

1052  Fisher  Bldg.  52  Vanderbilt  Ave. 

CHICAGO  Branches  Everywhere  NEW  YORK 


H.    H.  Hewitt,    President. 


W.     H.     C  R  O  ft.    V  I  C  E-  P  R  E  S  I  D  EN  T 


MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   cnD  /   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  *■""  1   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    COMPANY 

111    BROADWAY,    NEW  YORK. 


pIXON'S 

M^U  PAINT 


UIaUIN  t)   ORflPHlTB 


JOSEPH 


DURABILITY  COUNTS 

PAINT 

is  the  "LONGEST  SERVICE"  paint.  Recom- 
inended  and  largely  used  as  standard  by  rail- 
road economists,  and  engineers,  throughout 
the  entire  world,  for  bridges,  steel  cars,  tanks, 
?iQnal  apparatus  etc.  Made  in  FIRST  QUAL- 
ITY onh.  Write  us  for  long  service  records 
and  bookler  No.  152-B. 

Made  in  JERSEY  CITY.  N.  J.,  by  the 

DIXON    CRUCIBLE    COMPANY 

ESTABLISHED  1827  dXx: 


THE     SHARON     COUPLER 

TOP,  BOTTOM  AND  SIDE  OPERATED 

For  Freight,  Passenger  and  Tender  Service 

All    Parts    interchangeable   in  All   Types 
EFFICIENT and RELIABLE 

The  National  Malleable  Castings  Co. 


CLEVELAND  CHICAGO 

SHARON,  PA. 


INDIANAPOLIS 
MELROSE  RARK.  ILL. 


TOLEDO 


PEERLESS    Throttle  Valve    Packing 

combines  long  fibre,  braided  asbestos 
with  an  efficient  and  lasting  lubricant. 
The  core  is  RAINBOW  compound 
and  the  packing  is  graphited,  ex- 
tremely durable  and  efficient. 

In  rings,  eight  to  the  set.  State  Dia. 
Rod,  I  S.  Dia.  and  Depth  of  Stuffing 
Box. 


PEERLESS  RUBBER  MFG.  CO. 

31  Warren  Street,  New  York 


The  Air  Brake  Game 


today  is  a  complicated  one — and  is  growing  more  so  daily. 
No  longer  will  one  general  rule  fit  all  cases — each  individual 
case  is  a  problem  in  itself,  and  as  such  must  be  met  and 
solved.  Our  Engineering  organization  combines  the  experi- 
ence of  a.U  railroad  air  brake  engineers  and,  therefore,  is 
specially  fitted  to  take  up  and  solve  any  and  all  air  brake 
problems.  Their  services  are  free  to  our  customers,  who 
are  requested  to  call  them  in  on  all  air  brake  work,  whether 
it  be  new  specifications,  modification  of  old  equipment,  or 
just  ordinary,  plain,  every-day  troubles. 

Westinghouse  Air  Brake  Co. 

General  Office,  Wilmerding,  Pa. 

New  York,  City  Investing  Building;  Pittsburgh,  Westinghouse 
Building;    Chicago,  Railway  Exchange  Building; 
St.   Louis,   Boatmen's  Bank  Building. 


Westinghouse 
Electric  Arc  Welding  Outfits 

have  reduced  the  repair  costs  in  many  railroad  shops. 

They  save  their  cost  in  three  months  time. 

Full   information    on   request. — Booklet   3049-A. 

Westinghouse 
Electric  Motors  for  Railroad  Shops 

Pressed-Steel   Types    for   either   alternating    or    direct 

current.     Rugged,  serviceable,  efficient  and  long  lived. 

Full  information  on  request. 

Westinghouse  Electric  &  Manufacturing  Go. 

Sales  Offices  In  All  /iJIfN  EAST  PITTSBURGH 

(  W  1 

Large  American  Cities  \^^/  PENNSYLVANIA 


2-102  TYtE  LOCOMOTIVES 


*J^^^TC7S553!^!!Zj^y|gK^"t- » 


Total  Weight  of  Engine,  352,500  pounds;  Weight  on  Drivers, 
293,000  pounds;  Diameter  of  Drivers,  57  inches;  Tube  Length, 
17  feet;  Boiler  Pressure,  190  pounds;  Cylinders,  28x32  inches; 
Maximum  Tractive     Power,   71,200  pounds. 

Because  of  its  long  rigid  wheel  base  many  railroad  ofifi- 
cials  have  had  to  eliminate  the  2-10-2  type  when  consid- 
ering  inore    powerful   locomotives. 

Lateral  motion  driving  axles  and  boxes  were  applied  to 
the  New  York,  Ontario  &  Western,  2-10-2  type  locomo- 
tives to  reduce'  the  rigid  wheel  base  to  that  which  is  in 
common  use  on  Consolidation  and  Mikado  type  loco- 
motives, and  at  the  same  time  secure  the  advantages 
of  the  ten-coupled  wheel  arrangement  with  the  resulting 
increased   capacity  of  the   locomotives. 

Write  us  for  further  information  regarding  the  lateral 
motion  de^•ice 

AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET.  NEW  YORK 


YOU  GET  THE  MAXIMUM  OF  DURABILITY   FROM   OUR 

SEMAPHORE  ENAMEL 

All  colors — Write  to  us  for  samples. 

Yarnall  Paint  Company 

MANUFACTURERS  -  -  -  PHILADELPHIA 


This  Space  For  S:i! 


Railroad  Repair  Shop  Equipment 


Combining  all  modern  features  for 
rapid,  convenient  operation. 


P'     . 


..-•.:> 


Niles  New  A'odel  Drixing  Wheel  Lathe 
Has  broken  all  vheel  shop  records. 


MACHINE  TOOLS 
STEAM    HAMMERS 


ELECTRIC 

TRAVELING 

CRANES 

P.  &  W. 
SMALL  TOOLS 
AND  M.  C.  B. 

GAUGES 


WRITE  FOR  CATALOGUE 


NILES -BEMENT  POND  CO 

111  Broadway,  New  York.        Pittsburgh  Office,  Frick  Building. 


Welding  Frames 
In  Place 

With   Thermit 

Saves  Time  and  Money 

The  mechanical  officials 
of  420  Railroad  Shops 
are   saving   thousands   of 

Making  Thermit  Weld  Wuhout  Removing  i^]^'^    ^^^^    ^^^^     V  ,^1"^ 

Frame  Thermit       tor     welding 

their   broken    engine    frames    in   place,   and   are    returning    their 
engines  to  service  in  from  10  to  24  hours. 

If  you  are  not  using  Thermit  in  YOUR  shr.pyou  are  not 
taking  advantage  of  the  great  saving  that  Thermit  can   effect. 

Our   new   pamphlet   2167    will    describe   and    illustrate   what 
Thermit  is  doing  for  others.     Shall  we  send  it? 

Goldschmidt  Thermit  Company 

WILLIAM  C.  CUXTZ,  General  Manager 
120  BROADWAY.  NEW   YORK 

103  Richmond  St.  \V..  Toronto.  Ort.  .320-3.^."'.  Folson-  .<^t.,  San  Francisco 

T.'JiMi  S.  Chicago  Ave.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.   S.   A. 


'T^ta¥ft**rVf  ., 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 

Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves   flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small   brick  of  light  weight. 

Cools  off  quickly. 

Many  other  good  features. 


y 


30  Church   Street,  McCormick  Building, 

New  York  Chicago 


TUG  Bcsi  SiayDoli 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

Tii6  Tai6  Flexible  ^tauboll 

At  the  Rate  of 
1.250,000    A    YEAR 


Our  Services  Are  Always 
At    Your    Command 

FLANNERY  BOLT  CO. 

Vanadium    Building 

PITTSBURGH,    PENNA. 

B.  E.  D.  Stafford,       General  Manager 

J.  Rogers  Flannery  &  Co. 

SELLING  AGENTS 

Vanadium    Building 

PITTSBURGH,  PENNA. 


This  Space  For  Sale 


HUNT-SPILLER  IRON 

HAS   THE 

STRE\CTH  AND  WEARING  QIIALITIES 

__ .     „  ^  ^  -^     T-r^T-T     -.r        -V  T  T- i^  T- <-  O     *     H  \r  TXT 


PRICES  MODERATE 


THAT   ARE   ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 


Manufactured    Only    By 


RESULTS  GREAT 


Hunt-Spiller  Manfg.  Corporation 


W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE    AND    WORKS: 
383     DORCHESTER     AVENUE 
SO      >     ISTON       MASS. 


GALENA-SIGNAL  OIL  COMPANY 


FRANKLIN,    PENNA. 


Sole  manufacturers  of  celebrated 

GALENA    LUBRICANTS 

PERFECTION  VALVE  and  SIGNAL  OILS 

and 

Galena  Railway  Safety  Oil 

Manufactured   for 

STEAM  AND  ELECTRIC  RAILWAY  USES   EXCLUSIVELY 
Guaranteed  Cost  Expert  Service  Free 

CHARLES  MILLER,  S.  A.  MEGEATH, 

Chairman.  President. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,   PENNA. 

MANUFACTURING  SPKCIALISTS 

OF  MALLKABLK  CASTINGS 

FOR  THF  RAILROAD  AND 

CAR  COMPANY  TRADE. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  r>el:very  Price 


INDEX— ADVERTISERS. 
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American  Arcli  Co. 
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American  Brake  Shoe  &  Foundry 

Co iii 

American  Locomotive  Company.  .  .      viii 

Italdwin  Locomotive  Works x 

F?all  Clicmical  Co v 

Brady    Brass    Co Front  Cover 

Butler  Drawbar  Attachment  Co.  .  .     xviii 

Chicago  Pneumatic  Tool  Co v 

Crosby  Steam  Gage  &  Valve  Co.  ...         v 

Davis  Brake  Beam  Co xxi 

Dixon,  Jos.,  Crucible  Co vi 
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Fort  Pitt  Malleable  Iron  Co xii 
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Union  Spring  &  Manufacturing  Go. 


IN 

Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL   OFFICE: 

First  National  Bank  Bldg.,  Pittsburgh,  Pa. 


NEW  YORK    -    50  Church  Street. 
CHICAGO        -    Fisher  Building. 
ST.  LOUIS       -    Missouri  Trust  Building. 
RICHMOND,  VA.,  AMERICAN  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 


OFFICIAL  PROCEEDINGS 

OF 

The  Railway  Club  of  Pittsburgh 


Organized    October    18,    1901. 


Published    monthly,    except   June,   July    and   August,   by    The    Railway    Club    of    Pitts- 
burgh,  J.    15.    Anderson,   Secretary.     Cleneral   Offices,   Penna.    R.    R.,    Pittsburgh,    Pa. 

Entered   as    Second    Class    .Matter    February    6,    1915,   at   the   Postofficc   at    Pittsburgh, 
under   the    Act    of   March   :>,   187!». 


fc.^^i  Pittsburgh.  Pa.,   Nov.  24.   1916.         '\:;^^!^^^^^ 

OFFICERS   FOR   1916—1917 

President 

f.    (;.    (■()])!■:, 

(kncral  >lanai;er,  \V.  P.  T.  R.  R., 

Pittsburgh,  Pa. 

First   Vice    President  Second    Vice    President 
II. II.    MAXFIELD,  D.    M.    HOWE, 

Supt.  -Motive  Power,  P.  R.  R.,  Paint  E.xpert, 

Pittsburgh,  Pa.  Pittsburgh,  Pa. 

Secretary  Treasurer 

J.    i:.   ANDERSON,  F.   H.   STARK, 

Chief  Clerk,  Supt.  .M.  P.,  P.  R.  R.,  Genl.  Supt.,  Alontour  R.  R., 
Pittsburgh,  Pa.  Coraopolis,  Pa. 

Executive    Committee 
L.  ir.  Tl'RNER,  Supt.  .Motive  Power,  P.  &  L.  E.  R.  R.,  Pittsburgh,  Pa 

D.  J.  REDDING.  Asst.  Supi.  .Motive  I'ower,  P.  &  L.  E.  R.  R.,  McKces  Rocks   Pa 
F.  R.  McFE.XTTERS,  Supt.  Union  R.  R.,  East  Pittsburgh,  Pa. 

A.  G.  MITCHELL,  Supt.  .Monon.  Div.,  Penna.  R.  R  ,  S.  S.,  Pittsburgh,  Pa. 
F.  M.  McNL'LTV,  Supt.  ^Motive  Power,  ^lonon.  Conn.  R.  R.,  Pittsburgh,  Pa. 

Finance   Committee 
STEPHEN  C.  MASON,  Secretary,  The  McConway  &  Torley  Co.,  Pittsburgh    Pa 

E.  K.  CONNEELY.  Asst.  to  Vice  Presiden;,  P.  &  L.  E.  R.  R.,  Pittsburgh,  Pa 
CHAS.  A.  LINDSTR(3.M,  Asst.  to  President,  Pressed  Steel  Car  Co.,  Pittsburgh,  Pa 
L.  C.  BIHLER,  Traffic  Manager,  Carnegie  Steel  Co.,  Pittsburgh,  Pa. 
WALTER  V.  TURNER,  Asst.  :Managcr, 

Westinghouse  .\ir  ]5rake  Co.,  \Vilmerding,  Pa. 

Membership   Committee 
FR.\NK.T.  L.\X.\HAN,  President,  Fort  Pitt  Malleable  Iron  Co.,  Pittsburgh,  Pa. 

A.  STUCKI,  Engineer,  Pittsburgh,  Pa. 

C.  O.  DA.M15ACII,  Suiit.,  W.  P.  T.  R.  R.,  Pittsburgh,  Pa. 

HARRY  HOWE,  Inspector  of  Castings,  Pressed  Steel  Car  Co.,  McKees  Rocks,  Pa. 
R.  L.  KLEINE,  Chief  Car  Inspector,  P.  R.  R.,  Altoona,  Pa. 

B.  E.  D   .ST.XFI'ORD,  General  Manager,  Flannerv  Bolt  Company,  Pittsburgh, Pa. 
SAMUEL  LYNN,  Master  Car  Builder,  P.  cS:  L.  E.  R.  R.,  McKees  Rocks,  Pa. 

Entertainment    Committee 

D.  H.  .AMSB.NRY,  District  ^lanager.  Dearborn  Chemical  Co.,  Pittsburgh,  Pa. 
HARRY  MURDOCH,  President,  H.  Murdoch  &  Co.,  Pittsburgh,  Pa. 

E.  C.  S.VTTLEY,  General  ^Manager,  Page  Woven  Wire  Fence  Co.,  Monessen,  Pa. 

Past   President 

J.  H.  McCONNELL October,  1001,  to  October,  190.3. 

L.     H.    TURNER November,  ]!)o::,  to  October,  1905. 

F.  H.  STARK November,  19or>,  to  October,  1907. 

*  H.  W.  WATTS November,  1907,  to  April,  1908. 

D.  T.  REDDING November,  190S,  to  October,  1910. 

F.  R.  McFE.XTTERS November,  1910,  to  October,  1912. 

A.  G.  MITCHELL November,  1912,  to  October,  1914. 

F.  M.  McNULTY November,  1914,  to  October,  1910. 

*  Deceased. 

Meetings  held  fourth   Friday  of  each  month,   e-xcept  June,  July  and  August. 


PROCEEDINGS  OF  MEETING. 
NOVEMBER  24.  I9I6. 

The  r.iontlilv  meeting  of  the  Railway  Club  of  Pittsburgh 
u';is  called  to  order  by  President  J.  G.  Code  at  the  auditorium 
oi  the  Coniniercial  Club,  Pittsburgh,  Pa.,  at  8  o'clock,  p.   m. 

'I'he   following"  gentlemen  registered : 


MEMBERS. 


Adams,  Lewis 
Allen,  J.  P. 
Allison,  John 
Amsbary,  D.  H. 
Anderson,  A.  E. 
Anderson,  J.  K. 
Arnold,  J.  G. 
Babcock,  F.  H. 
Barth,  J.  W. 
Bean,  W.  H. 
Bell.  R.  P. 
Berg,  Karl 
Berghane,  A.  L. 
Bihler,  L.  C. 
Bosley,  W.  D. 
Bowden,  T.  C. 
Bradley,'  W.  C. 
Braun.  O.  F. 
Brewer,  W.  A. 
Brunner,  F.  T- 
Buffington,  W.  P. 
Calvin^,  A.  W. 
Cassiday,  C.  R. 
Chittenden,  A.  D. 
Clark,  Chas.  H. 
Code,  J.  G. 
Copeland,  T.  T. 
Courtney,  D.  C. 
Crawford,  D.  F. 
Crenner,  J.  A. 
Cunningham,  R.  I. 
Cunningham,  W.  P. 
Damboch,  C.  O. 
Dickinson,  F.  W. 
Donovan,  P.  H. 
Early,  G.  G. 
Emery,  E. 
Flinner,  John 


Forrest,  C.  H. 
Frev,  A.  P. 
Gale,  C.  H. 
Gies,  G.  E. 
Gilg,  H.  F. 
Graham,  R. 
Grewe,  H.  F. 
Gross,  C.  H. 
Guay,  John  W. 
Hackenberg,  J.  O. 
TTanscn.  G.  L. 
Haskin,  E.  G. 
Haynes,  J.  E. 
Hindman,  S.  AT. 
Hoffman,  C.  T. 
Howe,  D.  M. 
Howe,  Harry 
Huchel,  E.  W. 
Huchel,  H.  G. 
Huchel.  W.  T. 
Bludson,  W.  L. 
James,  R.  E. 
Johnson,  A.  B. 
Kinch,  L.  E. 
Koch,  Felix 
Kmnmer,  J.  H. 
Lanahan.  Frank  J. 
Lang.  W.  C. 
Lansberry,  W.  B. 
Lindstrom,  Chas.  A. 
Llewelyn,  W.  R. 
Lobez,  P.  L. 
Long,  R.M. 
T^oughridge,  H.  W. 
LowcW.D. 
Ivowry,  R.  N. 
Lynn,  Saml. 
]\iaier,  J.  L. 


Marshall,  W.  T. 
Mason.  Stephen  C. 
Matchett,  H.  K. 
MaxficM,  H.  H. 
Mavlock.  E.  A. 
Miflar,  C.  W. 
Miller,  F.  L. 
Milli^ifan.  E. 
Mitchell,  John 
Morg^an,  D.  G. 
Morris,  II.  W. 
Murdoch.  Harry 
McDonnell.  F.V. 
McFarland,  H.  L. 
McFeatters.  F.  R. 
]\IcKinstrv,  C.  H. 
:\IcXnlty,'F.  M. 
O'Connor,  M. 
Painter,  Joseph 
Parke,  F.  H. 
Phillips,  Lee 
Rahokl,  W.  E. 
Reddinq-.  D.  T- 
Reese,  6.  P. " 
Richardson,  C.  A. 
Richardson.  W.  P. 
Sattley,  E.  C. 
Schaich,  W.  L. 


Schultz,  G.  II. 
Searles,  E.  J. 
Shirk,  A.  R. 
Sleenian,  Win.  C. 
Snyder.  F.  I. 
SiMndler,  D.  G. 
Stafford.  W.  E.  D. 
Stark,  F.  H. 
vStevenson.  Wm. 
Stillinqs,  Wni. 
Streih!  J.  F. 
Stucki,  A. 
Stunner,  G.  W. 
Suckfield,  G.  A. 
Summers,  J.  M. 
Thomas,  E. 
Thomas.  J.  H. 
Turner,  L.  H. 
T'ne;-er.  J.  S. 
V.'aggoner,  R.  E. 
Wai-dale,  H.  G. 
Weo:ener,  Henry 
Wliite,  F.  L. 
Williamson,  J.  A. 
Woernlev,  H.  F. 
Wri-ht.  T.  B. 
\\'yke,  J.  W. 
Zortman,  C.  E. 


VISITORS. 


Aiken,  G.  A. 
Ainsworth,  John 
Bennett.  B.  W. 
Bleem.  E.  B. 
Bole  J.  K. 
Buell.D  C. 
Code.  C.  J. 
Denzel,  H. 
Dummett,  T.  C. 
Frank,  I.  W.     ^ 
Geisler,  J.  J. 
Griffin.  M.  E. 
Guv,  W.  A. 
Henry.  J.  W. 
Horn.  Frank 
Tlorne,  G.  B. 
Jamison,  A.  A. 


Kern.  Geors^e  S. 
Kindle,  W.F. 
Lamb,  C.  M. 
Lent,  John  F. 
IvOnjjenecker.  A.  H. 
Alacabee, G.  R. 
Mason,  C.  E. 
Meyers,  J.  M. 
Montgomery,  J.  L. 
Moore,  F. 
Myers,  C.  E. 
McMunn.  John 
Nicholson,  H.  L. 
Paisley.  R.  M. 
Penrose,  H. 
Penton.  John  A. 
Rasbridge,  R.  B. 


Reese,  W.  J.  Speedy,  F.  E. 

Sage,  R.  V.  Stenson,  G.  A. 

Seaman,  C.  H.  Un^er,  Wm.  S. 

Sitterlv,  W.  H.  W'llitman,  C.  E. 

Smith,'  C.  C.  Williams,  C.  F. 

Wolf,  ^I. 

The  reading  of  the  minutes  of  the  October  meeting  was 
dispensed  with,  the  minutes  having  been  published  in  the  official 
proceedings  for  that  m.onth. 

The  Secretary  read  the  following  list  of  applicants  for 
membership : 

Aiken,  Glen.  A..  Sales  ^Janager,  American  Xut  &  Bolt  Fastener 
Co.,  Ontario  and  Doerr  Strets,  Pittsburgh,  Pa.  Rec- 
ommended by  E.  C.  vSattley. 

Bennett,  Eyard  W.,  Treasurer,  Standard  Tin  Plate  Company, 
Canonsburg,  Pa.     Recommended  by  E.  C.  Sattley. 

Bo}'le,  C.  W.,  Sales  Engineer,  Oxweld  x\cetylene  Company,  2201 
Farmers  Bank  l>uilding,  Pittsburgh,  Pa.  Recommended 
by  F.  M.  AIcNulty. 

Brinser,  C.  E.,  Division  Engineer,  Pennsylvania  Railroad,  30th 
Street,  S.  S.,  Pittsburgh,  Pa.  Recommended  by  A.  G. 
Mitchell. 

Cahill,  M.  H.,  General  Superintendent,  B.  &  O.  R.  R.,  Water 
Street  Station,  Pittsburgh,  Pa.  Recommended  by 
C.  A.   Richardson. 

Campbell,  J.  S.,  Engineer,  Union  Railroad,  5418  Second  Avenue, 
Pittsburgh,  Pa.     Recommended  by  C.  A.  Richardson. 

Carroll,  W.  J.,  Station  Master,  B.  &  O.  R.  R.,  301 1  Zephyr  Ave., 
Sheraden  Terrace.  Recommended  by  C.  A.  Richardson. 

Duke,  A.  W.,  Assistant  Supervisor,  Pennsylvania  Railroad,  South 
Brownsville,  Pa.     Recommended  by  W.  P.  Conner. 

Durkin,  James  E.,  Foreman,  Fort  Pitt  Malleable  Iron  Company, 
812  Thompson  Avenue,  McKees  Rocks,  Pa.  Recom- 
mended by  Frank  J.  Lanahan. 

Elder,  C.  K.,  Auditor,  Monongahela  Railway  Company,  Box  558, 
Brownsville,  Pa.     Recommended  bv  E.  E.  Root. 


Fleming,  H.  I...  General  Foreman,  V>.  &  O.  R.  K..  328  Rcnova 
Street,  Pittsburgh.  Pa.  Recommended  by  C.  A. 
Richardson. 

Forster,  J.  A..  Asistant  Storekeeper,  Pennsylvania  Railroad,  127 
Wall  Avenue,  Wall,  Pa.  Recommended  by  M.  F. 
Loughner. 

Flower,  Edwin  S..  Storekeeper,  Monongahcla  Railway  Company, 
South  Prownsville,  Pa.     Recommended  by  E.  E.  Root. 

Follet.  Louis,  President,  Standard  Tin  Plate  Company,  Canons- 
burg.  Pa.     Recommended  by  E.  C.  Sattley. 

Galloway,  T.  R.,  Assistant  Master  Mechanic,  B.  &  O.  R.  R., 
Glenwood,  Pittsburgh,  Pa.  Recommended  by  C.  A. 
Richardson. 

Gcisler,  Joseph  II.,  Foundry  Foreman,  Fort  Pitt  Malleable  Irort 
Company,  1453  Orator  Street,  Pittsburgh,  Pa.  Recom- 
mended by  Frank  J.  Lanahan. 

Gray,  C.  B.,  Master  ^lechanic,  Pennsylvania  Railroad,  Thirty- 
second  and  Carson  Streets,  S.  S.,  Pittsburgh,  Pa.  Rec- 
ommended by  A.  G.  Mitchell. 

Grow,  C.  D.,  Rule  Examiner,  B.  &  C).  R.  R.,  56  Hazelwood  Ave., 
Pittsburgh,  Pa.     Recommended  by  C.  A.  Richardson. 

Hofifman,  J.  M.,  Superintendent  Carnegie  Steel  Company,  Box 
14.  Monessen,  Pa.    Recommended  by  E.  E.  Root. 

Hood,  J.  C,  \*ice-President  and  General  Manager,  Crescent 
Paste  Company,  W'ilkinsburg,  Pa.  Recommended  by 
E.  E.  Root. 

Hott,  G.  H..  Assistant  Chief  Clerk  to  General  Superintendent, 
Monongahela  Railway  Company,  Brownsville,  Pa. 
Recommended  by  E.  E.  Root. 

Jameson.  A.  A..  Shop  Accountant,  Monongahela  Railway.  Box 
782,  South  Brownsville.  Pa.  Recommended  by  E.  E. 
Root. 

Kindle,  W'.  F..  Inspector  Carnegie  Steel  Company,  905  Wood- 
ward Avenue.  McKees  Rocks,  Pa.  Recommended  by 
W'm.   T.  Huchel. 


Laurent,  George  F.,  Foreman  Finishing  Department,  Fort  Pitt 
Malleable  Iron  Company,  716  Island  Avenue,  McKees 
Rocks.  Pa.     Recommended  by  Frank  J.  Lanahan. 

Lent,  John  F.,  President,  Lent  Traffic  Company,  Farmers  Bank 
Building,  Pittsburgh,  Pa.  Recommended  by  E.  C. 
Sattley. 

Lutton,  Harry  C,  Road  Foreman  Engines,  Alonongahela  Rail- 
way Company,  Box  413,  South  Brownsville,  Pa. 
Recommended  by  E.  E.  Root. 

Meyers,  John  M.,  Chief  Engineer,  Atlas  Automatic  Jack  Corpo- 
ration, 5169  Liberty  Avenue,  Pittsburgh,  Pa.  Recom- 
mended by  Frank  J.  Lanahan. 

Moffat,  II.  E.,  Chief  Clerk  Accounting  Department,  Monon- 
gahela  Railway  Company,  Box  558  Brownsville,  Pa. 
Recommended  by  E.  E.  Root. 

Moore,  Frank,  President,  Pittsburgh  Tvlalleable  Iron  Company, 
Thirty-fourth  and  Smallman  Streets,  Pittsburgh,  Pa. 
Recommended  by  Frank  J.  Lanahan. 

Mowry,  E.  H.,  x\gent,  B.  &  L.  E.  R.  R.,  Duquesne,  Pa.  Recom- 
mended by  C.  O.  Dambach. 

Norton,  E.  K.,  Assistant  to  President,  Standard  Tin  Plate  Co., 
Canonsburg,  Pa.     Recommended  by  E.  C.  Sattley. 

Reese,  C.  E.,  Order  Department  vStandard  Tin  Plate  Company, 
Canonsburg,  Pa.     Recommended  by  E.  C.  Sattley. 

Reese,  W.  J.,  Secretary,  Standard  Tin  Plate  Company,  Canons- 
burg, Pa.     Recommended  by  E.  C.  Sattley. 

Rcdgers,  G.  L.,  Chief  of  Tariff  Bureau,  ]\Ioncngahela  Railway 
Company,  Box  64<S,  Brownsville,  Pa.  Recommended 
by  E.   E.   Root. 

See,  Theodore  S.,  Superintendent  Jones  &  Laughlin  Steel  Co., 
3624  Perrysville  Avenue,  N.  S.,  Pittsburgh,  Pa. 
Recommended  by  T\I.  O'Connor. 

Short,  L.,  General  Foreman,  P.  &  L.  E.  Railway,  106  Richlieu 
xA-venue,    New    Castle,    Pa.      Recommended    by    D.    H. 

I      '■   -       Amsbary. 
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Simpson.  L.  I'...  Accoiiiitant.  Mnnonj^alK-la  Railway  Company, 
.South   r.rownsvilk',   I'a.     KccoiiiiiKiKkd  l)y  E.  E.  Root. 

Snider,  Charles,  ('hief  Clork  to  Master  Mechanic,  Monongahela 
l^ailway  Company.  South  IVowiisvillc.  Pa.  Recom- 
mended hy  ]'..  K.  Root. 

Spencer,  Robert  1^..  Sii])er!ntendent,  Du(|uesne  Warehouse  Co., 
Pittsbnrgh,  Pa.     lU'commended  by  A.  G.  Mitchell. 

Stahlman.  A[.  O.,  Clerk,  Pressed  Steel  Car  Co.,  no  Churchill 
Street,  McKees  Rocks,  Pa.  Recommended  by  Wm.  C. 
Slceman. 

Tanner.  Chas.  J.,  Draftsman,  Monongahela  Railway  Company, 
P>ox  92.  IJrownsville,  Pa.  Recommended  by  E.  E.  Root. 

Tweed,  1  f.  \\\,  Assistant  Auditor,  Monongahela  Railway  Co., 
''"^  553>  P>rownsville,  Pa.  Recommended  by  E.  E. 
Root. 

Wassell,  F.  L..  Secretary,  I^ocomotive  Stoker  Company,  Robin- 
son and  Darrah  Streets,  N.  S..  Pittsburgh,  Pa.  Recom- 
mended by  E.  A.  Craig. 

Whitman.  Edward  ]>.,  Assistant  Road  P'oreman  Engines,  Penn- 
sylvania Railroad,  217  Pennsylvania  Station,  Pitts- 
lim-gh.  Pa.     Recommended  by  W.  L.  Hudson. 

W'illiams.  Ik  D.,  Chief  Clerk  to  Train  Master,  Monongahela 
Railway  Company,  iii  Broadway,  Brownsville,  Pa. 
Recommended  by  E.  E.  Root. 

W^illiams,  C.  F..  Associate  Editor,  Iron  Trade  Review,  2149 
( )liver  Building,  Pittsburgh,  Pa.  Recommended  by 
Frank  J.  Lanahan. 

\\'illiams.  F.  C,  Accountant,  Monongahela  Railway  Company, 
P)Ox  41.  West  lirownsville.  Pa.  Recommended  by 
E.  E.  Root. 

PRESIDENT:  Upon  approval  by  the  Executive  Com- 
mittee and  the  pa}ment  of  dues  the  gentlemen  whose  names 
have  been  read  will  become  members  of  the  Club. 

The  President  announced  a  change  in  the  date  of  December 
meeting  to  Monday,  December  i8th,  on  account  of  the  proximity 
of  the  regular  date  to  the  holidays. 
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MR.  D.  M.  HOWE:  We  all  know  that  the  uppermost 
■filing  in  the  minds  of  the  people  of  Pittsburgh  at  the  present 
time  is  taking  care  of  the  old  homestead  of  Uncle  John  Brashear. 
I  would  move  that  this  Club  contribute  the  sum  of  $25.00  for 
fliis"  purpose. 

The  motion  was  duly  seconded  and  carried  by  unanimous 
vote. 

PRESIDENT:  There  was  a  suggestion  made  at  the  Sep- 
tember meeting  that  a  Transportation  Committee  be  appointed 
to  assist  the  Executive  Committee  on  various  matters.  That 
Committee  will  consit  of  Messrs.  A.  G.  Mitchell,  A.  D.  Chitten- 
den, A.  D.  Brown,  J.  A.  Spielmann,  and  the  President  will  re- 
serve the  appointment  of  the  fifth  member  of  that  Committee. 

It  is  now  my  pleasure  to  introduce  to  you  the  eminent  John 
A.  Penton,  Editor,  Iron  Trade  Review,  who  will  address  you 
upon  a  subject  which  no  doubt  will  be  of  interest  to  every  mem- 
ber of  the  Club. 


OBSERVATIONS  — OPERATION    OF    TRANSPORTATION 

FACILITIES  AND  MANUFACTURING  ACTIVITIES 

IN  THE  VERDUN  REGION. 


By  Mr.  John  A.  Penton. 


^  When  the  opportunity  came  to  me,  very  unexpectedly,  in 
tile  early  part  of  the  summer,  to  take  a  trip  to  that  greatly  war- 
torn  country  of  France,  I  of  course  naturally  said  I  was  too 
busy  and  it  was  the  last  thing  I  had  any  intention  of  doing. 
Btif,"  after  great  persuasion  on  the  part  of  some  friends,  I  de- 
cided on  a  Wednesday  morning  that  it  was  possible  to  take 
the  trip.  I  left  Cleveland  Thursday  evening  for  Washington  in 
order  to  secure  passports  which  I  partly  secured  on  the  Friday 
just  in  time  to  enable  me  to  sail  on  Saturday.  I  mention  this 
now  because  I  would  like  to  have  you  feel  that  perhaps  if  I  had 
had  a  greater  measure  of  preparation  I  might  possibly  have  been 
able  to  offer  something  of  a  more  entertaining  character  than 
IS  at  all  likelv  under  the  circumstances. 


At  the  outset  1  wish  tn  say  that  atiyoiic  who  thinks  of  going 
to  any  one  of  the  eountries  involved  in  this  terrihlc  war  is  going 
to  meet  at  this  partienhir  time  ahnost  imconqiieral)lc  ohstacles. 
Unless  you  can  demonstrate  that  you  have  some  important  busi- 
ness matters  abroad  that  require  attention  or  prove  by  letters 
of  introduction  or  the  support  of  influential  friends  that  yoitr 
mission  is  a  necessary  and  entirely  honorable  one,  you  will  meet 
with  difficulties  of  a  serious  character  at  the  office  of  the  State 
Department  in  Washington  where,  I  am  told,  they  decline  the 
necessary  authorization  to  about  50  per  cent  of  those  who  request 
it  and  that  of  those  who  do  secure  it  over  20  per  cent  are  turned 
down  later  on  at  the  various  offices  in  New  York  whose  further 
permission  has  to  be  secured  before  }Ou  are  allowed  to  embark 
on  the  steamer. 

In  securing  your  passport  it  is  necessary  to  give  rather  an 
extended  family  history  as  well  as  a  statement  as  to  the  nature 
of  your  business,  what  you  are  going  to  Europe  for,  and  how 
long  you  expect  to  sta}-.  In  New  York  you  have  to  see  the  office 
of  the  French  Consul,  officers  of  the  Steamer  Company  and  later 
on  not  onl}'  you  but  your  baggage  as  w'ell  must  pass  the  closest 
inspection  at  the  dock,  where  you  once  again  must  give  a  de- 
tailed statement  of  your  antecedents ;  nationality  of  your  parents 
and  grandparents  :  if  you  have  any  interest  at  stake  in  any  of 
the  countries  at  war ;  if  you  have  been  in  any  of  these  countries 
before ;  the  character  of  your  business  or  the  necessity  that  is 
calling  you  abroad  ;  if  you  are  selling  goods  for  American  con- 
cerns ;  whether  you  are  carrying  correspondence  or  papers  to 
any  nation  (or  individual  of  such  nation)  at  war,  and  answer 
scores  of  other  questions  of  a  similar  character. 

If  you  manage  to  meet  successfully,  all  of  thdse  inquiries, 
and  many  do  not,  the  officers  of  the  French  army  and  the  officers 
of  the  steamboat  carefully  examine  your  baggage  for  explosives 
or  contraband  material. 

The  reason  for  all  this  of  course  is  the  unusual  amount  of 
espionage  from  which  they  are  suffering  in  these  countries, 
wdiich  they  are  anxious  to  eliminate  as  far  as  possible.  It  is 
pretty  generally  understood  in  France  of  course,  that  the  char- 
acter of  the  watchfulness  of  the  countries  which  are  at  w^ar 
enables  them  to  know  a  great  deal  of  wdiat  is  going  on  and  that 
it  is  not  unlikely  that  some  of  the  movements  of  enemy  troops 
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are  known  and  a  certain  amount  of  knowledge  of  the  manu- 
facturing plants  of  the  Central  Powers  of  Europe  may  be  pos- 
sessed by  the  countries  of  the  Allies.  So  much  is  true,  however, 
that  I  was  informed  by  the  Lieutenant  of  the  French  army  who 
accompanied  me  for  a  number  of  weeks  during  my  stay  in 
France,  on  visits  made  to  a  number  of  munition  plants,  as  well 
as  to  portions  of  the  front,  that  the  German  officers  are  so  gen- 
erally w-ell  informed  concerning  what  goes  on  in  France  that 
when  the  chief  officer  of  the  army  and  stafi  go  to  the  French 
front,  back  several  miles  from  the  firing  line,  this  information 
becomes  known  some  way  to  the  enemy  w'ho  is  able  to  commence 
firing  upon  almost  the  particular  point  that  is  being  visited. 
This  happens  sometimes  when  the  officers  are  only  at  the  front 
perhaps  for  a  few  hours  and  when  they  come  and  go  entirely 
unexpectedly  and  while  they  are  entirely  at  a  loss  to  know 
just  how  this  is  discovered,  they  know  that  is  is  true  and  that 
the  intelligence  is  conveyed  to  the  enemy  and  constantly  men 
are  being  found  in  France,  who,  it  is  claimed  represnt  some  of 
the  enemy  countries  and  in  spite  of  all  the  vigilance  it  is  not  an 
unusual  occurrence  to  hear  of  the  arrest  of  individuals  whose 
loyalty  and  integrity  are  suspected  or  who  are  discovered  en- 
gaged in  secret  communication  with  the  enemy.  This,  in  spite 
of  the  fact  that  the  greatest  care  is  taken  by  the  officers  and 
police  force  and  representatives  of  the  government  everywhere 
and  citizens  even  when  they  are  apparently  well-known  are  fre- 
quently called  upon  to  show  their  papers  and  prove  their  iden- 
tity. 

When  a  stranger  arrives  in  Paris  he  has  to  go  first  to  the 
office  of  the  prefect  of  police  in  order  to  procure  a  "permis  de 
jour"  or  permission  to  remain  and  here  again  he  has  to  have  his 
papers  examined  and  give  an  extended  statement  as  to  his  occu- 
pation, his  antecedents,  the  character  of  his  mission,  with  a  large 
amount  of  other  information  of  the  same  general  character. 

Happily  for  me,  I  was  unusually  well  fortified  with  letters 
from  a  very  distinguished  citizen  of  our  state,  namely  Governor 
Herrick,  who  acquitted  himself  while  Ambassador  to  France  in 
a  w^ay  that  reflected  the  greatest  degree  of  honor  and  credit  upon 
every  American  citizen  as  well  as  himself — so  much  so  that  prob- 
ably he  is  more  highly  respected  in  France  than  any  other  resi- 
dent of  any  neutral  nation. 
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While  the  French  officers  and  representatives  of  the  gov- 
ernment were  frequently  unable  to  read  the  letters  which  were 
given  to  nie  by  Governor  llerrick,  yet  they  knew  his  name  always 
and  1  learned,  long  before  I  left  France  that  if  I  had  to  part 
with  either  my  passports  or  his  letters  in  my  travels  about  the 
country  visiting  the  hospitals,  provision  and  engineering  depots, 
manufacturing  plants  or  the  front  itself,  I  might  better  part  with 
the  American  passport  than  with  these  letters  from  a  citizen 
of  my  own  country.  He  gave  me  letters  to  a  number  of  men 
occupying  eminent  positions  in  social,  financial  and  governmental 
affairs  and  I  fell  heir  thereby  to  his  very  unusual  reputation 
and  standing  in  that  country  and  was  given  as  a  result  some 
very  remarkable  opportunities  to  see  the  steel  and  munition 
manufacturing  plants  and  transportation  systems  in  a  way  that 
is  not  generally  accorded  any  one  much  less  a  foreigner  and  as 
I  have  some  little  general  knowledge  of  the  steel  industry,  I 
think  perhaps  I  saw  many  things  that  would  not  have  been 
noticed  by  the  average  man. 

As  you  will  remember,  in  the  fall  of  19 14,  when  the  Ger- 
man army  was  within  a  few  miles  of  Paris  the  oflficers  of  the 
French  government  with  a  great  many  train  loads  of  valuables 
of  a  financial,  documentary  and  monetary  character  left  Paris 
and  removed  to  the  city  of  Bordeaux  on  the  southwestern  coast, 
they  were  followed  shortly  by  all  the  officers  of  the  city  Paris, 
and  ofificers  of  other  French  organizations,  all  of  whom  fled  to 
other  cities  and  these  were  followed  in  turn  by  the  Ambassadors 
and  consulary  representatives  of  a  number  of  countries  with 
one  or  two  exceptions.  The  result  of  this  was  that  it  left  Gov- 
ernor Herrick  practically,  for  some  time,  in  the  position  of  civil 
governor  of  the  city  of  Paris  and  he  was  naturally  looked  upon 
by  the  people  as  the  only  one  left  in  authority  of  a  civil  char- 
acter, the  city  being  under  martial  law  and  the  military  being 
in  the  charge  of  General  Gallenix,  who  afterwards  won  fame  as 
a  leader  in  the  battle  of  the  Alarnc. 

Governor  Herrick  I  was  told,  at  the  time  of  the  approach 
of  the  German  army,  when  it  seemed  almost  certain  they  would 
enter  the  French  capital,  had  a  large  number  of  placards  printed 
which  were  distributed  among  American  citizens  with  instruc- 
tions to  display  them  upon  their  residences,  and  these  carried  the 
announcement  that  they  were  the  abode  of  Americans  and  there- 
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fore  should  not  be  molested.  Then  when- the  crowds  surrounded 
the  American  embassy,  he  was  always  available  to  offer  cheer 
and  advice,  making  a  great  many  public  addresses  in  and  about 
the  embassy,  assuring  the  thousands  of  people  who  gathered  in 
that  vicinity  that  he  felt  there  was  no  immediate  cause  for  alarm. 
By  this  means  he  exercised  a  very  quieting  influence  upon  the 
situation  in  I'aris  which  was  reflected  more  or  less  over  the 
entire  part  of  that  country  not  occupied  by  the  enemy. 

After  the  battle  of  the  IMarne,  which  occurred  on  Septem- 
ber 6,  this  situation  was  more  or  less  altered  and  before  long 
the  civil  government  of  Paris  again  took  charge  of  the  admin- 
istration and  a  more  normal  condition  began  to  be  inaugurated. 
You  know,  it  is  stated  in  Paris  quite  positively  that  it  was  gen- 
erally understood  that  all  arrangements  were  being  completed 
by  tlie  German  army  for  their  march  into  Paris  down  the  Champs 
de  Elysees  and  under  the  Arch  de  Triomph,  erected  by  Napo- 
leon and  this  triumphant  entry  was  scheduled  for  the  morning 
of  September  9,  but  while  the  German  army  was  preparing  for 
this  event,  the  French  army  was  reorganized  and  before  day- 
light on  the  morning  of  vSeptember  6,  in  the  year  19 14,  the 
German  army  found  itself  very  suddenly  attacked  on  both  flanks 
and  by  an  enemy  which  they  thought  had  been  completely  dis- 
persed and  demoralized.  At  the  end  of  the  week,  instead  of 
being  eight  or  nine  miles  from  Paris,  the  German  army  was 
back  22  miles,  while  now  it  is  58  miles  distant  and  no  one  in 
Paris  is  to  be  found  who  thinks  it  will  ever  be  any  nearer. 

A\'hile  it  would  seem  almost  impossible  to  present  anything 
new  at  this  time  with  reference  to  the  underlying  causes  that 
brought  about  this  terrible  conflict,  it  may  not  be  out  of  place 
to  state  that  in  France,  at  least,  they  appear  to  entertain  no 
illusion,  while  they  have  some  positive  convictions  of  a  some- 
what different  character  than  those  universally  entertained  in 
the  United  States.  The  general  judgment  of  the  French  people 
who  are  fully  informed  and  whose  opinion  is  worthy  of  respect 
is.  very  similar  to  that  of  a  very  eminent  American  publisher 
who  recently  traveled  in  Germany,  meeting  and  conversing  wath 
important  governmental  ofificials  and  with  whom  I  had  a  more 
-or  less  extended  conversation.  The  feeling  entertained  by  the 
party  to  whom  I  refer  is  that  there  was  a  more  or  less  uni- 
■versal  sentiment  in   Germany  that  sooner  or  later  that  country 
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would  have  ((J  ciii;"a_i;c  in  a  stru.u;"i;U'  wilh  Russia  for  its  existence, 
because  of  the  gradual  growth  of  certain  Russian  ambitions  and 
the  fact  that  it  was  apparently  building  for  the  future  in  pre- 
paring^ for  a  struggle  and  that  aside  from  any  other  causes  which 
may  have  furnished  an  imuiediati"  excuse  or  reason  for  the  war, 
there  was  this  sentiment  that  if  (iermany  had  to  meet  this  emer- 
genc\-  the  sooner  it  should  be  done  the  better,  before  Russia 
was  fully  prei)ared.  As  a  ])reliniinary  to  this  it  was  going  to  be 
necessary  to  attack  I'rance  who,  it  was  believed  would  attack 
Germany  the  moment   it  became  involved  with  Russia. 

To  set  aside  all  the  conflicting  statements  that  continue  to 
appear  in  the  hmidreds  of  printed  columns  of  printed  pages  of 
testimony  at  various  times  and  look  at  the  cause  of  the  war  in 
the  light  of  reason,  the  foregoing  statement  would  seem  to  offer 
the  most  plausible  series  of  arguments  and  one  that  is  univer- 
sally accepted  in  France  and  the  one  which  my  American  friend, 
Avho  was  in  Germany  says  is  the  one  that  is  understood  to  be 
the  mainspring  of  the  conllict  in  that  particular  country. 

One  other  conclusion  entertained  in  France,  radically  differ- 
ent from  the  one  held  in  America  is  that  the  Kaiser  and  Beth- 
inann-Hollweg  are  both  strong  representatives  of  what  might 
be  regarded  as  a  sort  of  peace  party  in  Germany;  that  they  did 
not  represent  the  aggressive  and  dominant  element.  They  go  so 
far  in  France  as  to  give  the  Kaiser  and  Cethmann-HoUweg 
credit  for  having  kc]:)t  Germany  out  of  war  on  a  previous  occa- 
sion, while  on  the  other  hand  the  Frenchman  doesn't  believe 
lie  is  fighting  the  Germans  or  Germany  in  the  strict  sense  of 
the  word,  but  is  engaged  in  mortal  combat  wdth  what  is  known 
as  the  Prussian  military  element  and  the  Frenchman  regards  a 
defeat  as  one  that  would  j^ractically  wipe  France  off  the  map, 
nor  is  it  contended  by  any  one  that  France  was  looking  for, 
preparing  for,  ready  for.  or  expecting  war. 

The  German  people  have  been  preparing  for  this  possible 
and  in  their  judgment  inevitable  conflict  for  a  number  of  years. 
The  German  people,  as  far  as  any  one  can  learn  from  those 
who  have  intimate  acquaintance  (and  this  statement  is  in  entire 
harmony  with  those  wdiich  have  since  been  made  ofificially)  did 
not  believe— in  fact  they  were  positive,  that  the  English  gov- 
ernment would  not  in  any  way  interfere  and  they  are  now  claim- 
ing that  England  had  made  it  appear  as  if  they  would  not  enter 
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into  a  conflict  in  order  that  Germany  might  involve  itself  and 
after  Germany  had  become  engaged  in  this  mammoth  war,  Eng- 
land joined  the  side  of  the  Allies  and  their  resentment  of  the 
violation  of  Belgium  and  Belgian  neutrality  was  only  an  excuse. 

They  further  claim  as  proof  of  this  that  England  was  the 
last  one  to  enter  the  war;  that  while  war  had  been  started 
against  France  and  Belgium  by  Germany  on  August  2,  England 
did  not  signify  its  intention  of  becoming  a  party  until  August 
4,  1914,  when  it  insisted  upon  the  neutrality  of  Belgium  should 
be  respected. 

The  German  government  officials  are  also  a  unit  in  declar- 
ing that  had  they  known  that  England  was  going  to  become 
engaged  in  the  struggle,  Germany  would  not  at  this  time  have 
encouraged  a  war  such  as  is  now  going  on — hence  the  feeling 
of  intense  bitterness  on  the  part  of  Germany  towards  England 
as  explained  very  largely  by  the  Germans  themselves. 

The  French  people  are  not  deluding  themselves  in  any  way 
with  reference  to  this  issue ;  they  realize  that  it  is  going  to  be 
long  drawn  out.  The  statement  recently  made  that  the  German 
nation  is  preparing  for  a  war  of  ten  years  would  seem  to  rep- 
resent the  thought  in  France  that  it  might  possibly  extend  that 
length  of  time. 

With  this  condition,  owing  to  the  unpreparedness  of  the 
French  nation,  they  had  a  feeling  there  in  the  summer  of  this 
year,  that  they  would  be  hardly  prepared  to  do  themselves  jus- 
tice on  the  fronts  until  the  vSpring  of  1917,  while  the  official 
statements  of  the  Premier  of  Russia  and  other  Russian  officials 
(some  of  them  in  France.')  and  the  sentiment  of  the  French 
officials  who  had  been  in  Russia  and  had  returned,  were  to  the 
effect  that  Russia  could  hardly  get  ready  before  the  Spring  of 
1919.  and  this  would  seem  to  intensify  the  feeling  that  the  end 
of  the  war  is  not  yet  in  sight. 

In  my  own  judgment  after  being  over  there  and  seeing 
more  than  could  ever  be  told  in  a  brief  address  of  this  sort,  and 
conversing  with  Englishmen  and  Frenchmen  engaged  in  various 
occupations  such  as  publishers,  officers  of  the  army  and  business 
men,  the  war  is  not  much  more  than  started  in  some  respects. 
It  may  last  a  considerable  number  of  years  and  if  the  German 
statement  that  they  do  not  intend  to  relinquish  Belgium  or  any 
of  the  territory  they  have  taken  can  be  relied  upon  the  war  will 
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bo  alniDst  scini-pcnnaiK-iU  in  character  and  tlu-  date  of  its  ter- 
mination is  a  long-  time  in  the  future.  It  is  not  Roint,^  to  he  set- 
tled by  compromise.  It  is  a  war  in  which  men's  passions  and 
prejudices  have  been  aroused  in  the  most  intense  manner.  It 
is  a  matter  of  i)rincii)le  on  the  part  of  everybody  involved  only 
in  France,  there  is  no  "hymn  of  hate" ;  there  is  no  great  bitter- 
ness towards  Germany ;  they  are  eng^agcd  entirely  in  a  war  of 
defense;  they  want  their  country  back;  they  want  the  France 
of  their  forefathers,  the  France  of  tradition,  romance  and  his- 
tory and  to  attain  that  end,  they  are  consecrating  and  dedicat- 
ing not  only  all  they  possess  but  their  lives  as  well.  Everyone 
in  France  has  practically  said  "goodbye"  to  life.  The  worst 
thing  that  could  possibly  happen  (they  think)  is  at  their  door 
and  life  as  a  part  of  the  German  nation,  when  they  had  com- 
mitted no  crime,  were  not  envious  of  any  of  their  neighbors  and 
were  not  ambitous  at  the  time  the  w^ar  broke  out  to  inaugurate 
or  be  a  part>'  to  any  war,  large  or  small,  is  a  condition  that  is 
more  unbearable  than  death  itself. 

There  is  more  talk  of  peace  in  the  United  States  than  there 
is  in  all  France.  There  is  no  quibbHng  over  there  about  such  a 
small  matter  as  one-half  of  one  percent,  or  two  or  three  or  five 
or  any  other  percent  in  the  way  of  an  income  tax.  There  is 
no  lack  of  unit>-.  They  arc  willing  to  give  everything  and  all, 
There  is  an  entire  absence  of  criticism  of  their  government  and 
in  a  general  wa}'.  I  believe  it  is  true  the  peoples  of  all  the  nations 
at  war  were  never  more  united  than  they  have  been  united  by 
this  struggle  and  this  refers  to  Russia.  Germany  and  England, 
as  v.-ell  as  France  and  possibly  Austria,  Turkey  and  Italy  as  well. 
It  is  understood  that  there  is  some  difference  of  opinion  in  Ger- 
manv — some  criticism  of  their  government  but  it  is  also  under- 
stood that  the  only  criticism  is  not  that  the  war  was  encouraged 
by  Germany,  but  that  the  war  is  not  being  conducted  with  a 
greater  degree  of  energy  and  perhaps  bitterness  not  only  to- 
wards their  acknowledge  enemies,  but  toward  some  of  the  neu- 
tral powers. 

We  read  in  the  daily  papers  and  in  magazines  sometimes. 
that  in  the  central  part  of  Germany  there  is  no  appearance  of  war 
and  the  terrible  struggle  that  is  going  on;  that  business  con- 
tinues as  usual  in  every  direction  and  every  eflfort  is  made  to 
eliminate  in  Germ.any   and   among  the   German  people  all  evi- 
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dences  and  trace  of  conflict.  This  may  be  true  and  I  can  cast 
no  reflection  upon  the  accuracy  of  that  statement,  but  it  is  not 
true  in  France,  because  no  matter  in  what  part  of  the  nation 
}ou  may  be  whether  ^Marseilles  on  the  South,  Bordeaux  on  the 
West,  Havre  on  the  North  or  Rouen,  Annens,  Bauvais,  Rheims, 
Lyons  or  Orleans,  or  on  the  front,  the  whole  of  France  is  one 
gigantic  battle  front,  with  everyone  who  is  old  enough  to  think 
doing  his  part,  doing  all  he  can  irrespective  of  age  or  sex.  The 
old  man  and  the  old  women  are  taking  the  place  of  the  younger 
men  and  the  younger  women.  They  are  all  drafted  into  service 
on  behalf  of  their  government.  They  are  all  giving  of  their  best 
efifort  in  the  most  remarkable  and  unusual  spirit  of  cheerful- 
ness and  optimism,  without  complain.  They  are  giving  all  and 
everything  that  France  may  win — that  the  younger  men  who 
are  bearing  the  burden  at  the  front  may  w'in  back  from  the 
enemy  that  portion  of  France  wliich  has  been  taken  away.  Every 
etTort  is  made  to  have  the  soldier  at  the  front  realize  that  every 
living  human  being  in  France  is  behind  him  and  every  effort 
is  made  to  have  the  people  behind  the  front  understand  and 
appreciate  the  sacrifice  that  is  being  made  by  the  soldier  on 
behalf  of  their  countr}-. 

This  is  shown  more  perhaps  than  anything  else  in  the  extent 
to  which  women  are  bearing  so  much  of  the  burden  and  the 
strain.  Our  boat  had  hardly  landed  at  the  dock  before  we  saw 
women  hitched  to  carts  in  which  there  were  loads  big  enough 
for  a  horse  to  draw.  We  saw  women  driving  trucks  and  vans ; 
women  operating  the  motors  and  collecting  the  fares  on  street 
cars;  women  engaged  in  street -sweeping  and  a  hundred  other 
occupations  all  through  the  nation  that  we  had  never  seen  per- 
formed by  other  than  men  before. 

Of  course  the  most  spectacular  evidence  of  all  this  is  to  be 
found  in  the  iron  and  steel  and  munition  plants,  where  women 
are  doing  what  would  appear  to  be  almost  the  impossible,  to  the 
average  American.  I  have  seen  women  engaged  around  blast 
furnaces,  women  in  a  bessemer  plant,  women  working  around 
the  open  hearth  furnaces,  w(|ijiien  in  iron  foundries,  forge  shops 
and  while  they  were  not  perhaps  in  these  occupations  doing 
those  things  which  required  severe  physical  strain  or  heavy  lift- 
ing they  were  doing  thousands  of  things  which  ordinarily  are 
done  by  men  in  America. 
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Ill  the  iminitioii  niaiiufactiiiiii<^  plants  women  arc  to  be 
touml  in  the  jj^rcat  majority.  I  could  tell  those  here  this  evening 
of  scores  of  instances  where  women  were  doing  work  of  a  most 
remarkable  and  accurate  character;  women  running  lathes,  shap- 
ing maobines :  women  making  tools,  taps  and  dies;  women  doing 
work  with  the  thicst  micrometer  gauge  down  to  the  thousandth 
part  of  an  inch  and  at  one  most  remarkable  plant,  which  barl  been 
completely  erected  in  four  months  from  the  bare  ground,  which 
when  T  saw  it.  consisted  of  a  scries  of  well-constructed,  well- 
designed  buildings,  one  story  high  with  a  light  steel  truss  roof^ 
hollow  tile  sides  concreted  over,  in  which  the  general  sanitary 
conditions  were  the  most  wonderful  I  have  ever  seen.  The 
statement  was  made  that  of  the  9,000  employees  the  7.000  women 
employees  were  doing  20  per  cent  better  work  than  the  men. 
This  was  only  a  sample  of  the  statements  made  on  every  hand 
in  plants  in  every  direction.  Tn  this  particular  shop  w-ere  hun- 
dreds of  modern  machine  tools,  the  great  bulk  of  them  from 
the  United  States,  although  some  were  made  in  France,  appar- 
ently with  as  fine  attention  to  detail  and  finish  and  especially 
designed  for  the  work  in  hand.  Women  were  operating  nearly 
all  of  the  machinery  with  the  exception  of  the  forging  shops, 
heating  furnaces  and  heavy  work  about  the  yard  and  a  few  very 
heavy  tools. 

The  remarkable  thing  in  this  connection  was  the  cheerful, 
optimistic  enthusiasm  that  appeared  to  permeate  the  wdiole  at- 
mosphere ;  the  anxious  desire  to  do  as  much  as  possible  and  to 
do  it  as  well  as  it  could  be  done ;  the  feeling  that  every  eiTort 
made  was  an  aid  to  the  loved  ones  at  the  front  and  on  behalf 
of  their  beloved  France  ;  the  thought  that  such  measure  of  self- 
sacrifice  and  devotion  could  not  fail  to  bring  its  reward  in  a 
day.  yet  to  come  is  the  mainspring  behind  the  extraordinary 
effort  that  I  have  not  seen  equalled  or  excelled  in  any  similar 
plant  in  any  part  of  the  world,  much  less  in  America,  if  I  may 
give  utterance  to  my  own  judgment  through  such  acquaintance 
as  I  have  of  industrial  conditions  as  they  are  in  this  country. 

The  wages  paid  amount  on  the  average  to  ten  francs 
per  day,  which  amounts  to  $2.00  in  America  money,  but  owing 
to  the  depreciation  of  the  French  money,  this  at  present  amounts 
to  $1.70. 

The  conditions  throughout  this  entire  nation  are  similar  to 
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those  in  the  one  plant  to  which  I  have  referred.  I  have  in  mind 
other  plants  where  they  are  nearly  three  times  as  many  employees 
doing-  the  same  knid  of  work.  I  regret  that  the  proprieties  will 
not  pc^nnt  of  giving  you  in  more  extended  details  just  the  exact 
quaatit'.   and  quality  of  the  output. 

Every  {/lant,  every  industry,  and  every  establishment  very 
nearly  in  all  France  that  can  be  utilized  successfully  is  engaged 
in  the  manufacture  of  material  of  some  character  or  other  needed 
in  the  war.  I'ood,  clothing,  shoes,  harness,  wagons,  automobiles, 
p^uns,  bayonets,  mimitions — hundreds  of  kinds,  spades,  shovels, 
materials  used  in  trenches  and  all  the  lighter  equipment.  Then 
again  thete  is  being-  made,  machinery  and  tools  with  which  to 
make  this  equipment  in  an  ever  increasing  quantity. 

G^eat  silk  and  cotton  plants  and  such  world  famous  estab- 
lishments for  the  production  of  art  goods  as  those  of  Lyons 
and  clsew.herc  have  turned  over  their  buildings  and  employees 
to  the  makii-;g  of  war  material. 

They  realize  over  there  that  it  is  a  war  in  which  very 
largely  the  transportation  problem  has  become  one  of  the  chief 
factors.  It  is  admitted  that  one  of  the  weaknesses  at  Verdun 
on  the  French  side  at  the  great  battle  there  was  the  lack  of 
transportation  facilities  of  an  adequate  character.  No  one  could 
have  foreseen  and  no  one  can  believe  as  a  result  of  any  descrip- 
tion, the  vast  nature  of  the  undertaking  and  the  amount  of  trans- 
portation facilities  required  to  take  care  of  the  movement  of  the 
large  bodies  of  troops,  munitions,  guns,  food,  supplies  of  a  thou- 
sand different  varieties,  which  problem  was  attacked  and  solved 
shortly  after  the  seriousness  of  the  situation  began  to  be  fully 
realized  by  the  appointment  of  a  commission  of  brilliant  French 
engineers  who  organized  a  transportation  service  of  about  3,500 
motor  trucks,  which  were  kept  going  all  day  and  all  night  from 
the  supply  base  to  the  front  and  later  on  this  commission  with 
its  increased  efficiency  and  knowledge  of  transportation  prob- 
lems and  its  greater  knowledge  of  how  to  overcome  obstacles 
of  an  unusual  character,  had  charge  of  a  similar  situation  on  the 
Somme. 

Thousands  and  thousands  of  miles  of  narrow  gage  and 
standard  gage  railroads  have  been  built  since  the  war  began 
and  for  many  months  at  a  time  as  much  as  four  miles  of  small 
narrow  gage  track  have  been  constructed,  upon  which  ran  small 
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light  locomotives  pulling  four  or  five  small  cars  on  track  30 
inches  wide.  This  track  is  made  in  sections  with  ties  and  rails 
all  fastened  in  i)lace  so  that  it  can  he  (luirkly  laid  down  and 
fastened  together  on  the  top  of  the  ground  without  ballast. 
When  orders  are  given  to  lay  this  track  the  engineering  corps 
has  become  so  efficient  that  a  mile  in  a  few  hours  in  some  par- 
ticular section  is  known  to  have  been  frequently  constructed  and 
when  emergencies  called  for  it,  two  lines  one  beside  the  other 
have  been  quickly  laid  so  that  the  little  trains  could  pass  each 
other  uninterruptedly  without  waiting  for  switches  or  turn-outs. 

In  the  rear,  the  French  front  has  been  paralleled  with  many 
miles  of  railroad  track  for  quick  transportation  of  material  and 
radiating  towards  the  front  have  been  constructed  many  lines 
of  track  from  central  points  where  none  hitherto  existed.  In 
addition  to  this  there  have  been  constructed  large  depots  and 
yards  one  for  each  sector  of  the  front  at  which  are  gathered 
together  all  the  material  required  for  the  army  belonging  to 
that  particular  sector  and  this  is  distributed  by  standard  rail- 
roads as  far  as  possible  and  then  transported  by  motor  trucks  to 
a  point  as  near  the  front  as  possible. 

There  is  today  about  75,000  motor  trucks  in  use  in  the 
French  army  and  the  great  responsibilities  connected  with  keep- 
ing these  all  in  shape  and  first-class  condition  has  required  the 
construction  of  enormous  depots  where  they  are  able  to  com- 
pletely repair,  repaint,  overhaul,  put  on  fresh  tires  and  send  out 
as  man}  as  100  motors  a  day,  which  have  to  be  fully  inspected 
and  made  as  perfect  as  possible  in  every  detail  before  leaving 
as  the  service  is  most  severe  and  the  requirements  of  a  most 
exacting  character.  The  extent  of  the  mammoth  buildings  in 
which  this  repairing  is  constantly  going  on  day  and  night  and  a 
full  description  of  the  organization,  the  methods  pursued,  the 
character  of  the  shops,  machine  tools  and  general  equipment 
would  of  itself  take  hours  to  adequately  explain. 

Each  motor  truck  is  kept  as  near  as  possible  at  the  top 
notch  of  efificiency..  If  tliere  is  the  slightest  thing  wrong  it  is 
immediately  sent  to  a  repair  shop,  because  they  fully  realize  that 
the  time  to  correct  a  growing  fault  is  at  its  beginning.  Each 
one  has  large  numbers  painted  on  its  sides.  An  accurate. state- 
ment of  what  each  motor  truck  does  is  systematically  maintained. 
A  record  of  each  one  of  the  drivers  is  at  all  times  available. 
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Each  truck  carries  two  drivers,  so  that  when  one  falls  asleep 
the  other  relieves  him.  These  cars  are  kept  in  such  constant 
service  that  the  drivers'  chief  opportunity  for  sleep  is  while 
thev  are  being  operated  by  one  of  the  two  men.  The  standard 
macadamized  roads  of  Northern  France  were  never  of  such 
value  to  the  nation  as  they  are  now  in  this  great  emergency. 

In  these  large  repair  plants  they  of  course  use  a  great  many 
German  prisoners  as  they  are  in  all  parts  of  France  and  upon 
work  of  every  character. 

I  saw  a  brass  foundry  in  one  motor  truck  repair  depart- 
ment where  they  had  about  30  people  working  making  small 
brass  castings,  all  being  German  prisoners  with  a  German  fore- 
man. Here  as  well  as  every  other  place  the  German  prisoners 
were  paid  the  same  rate  of  wages  as  are  paid  the  French  soldier 
and  they  receive  the  same  fare  which  is  really  surprisingly  excel- 
lent. They  have  barracks  exactly  similar  in  character  and  their 
comfort  is  carefully  looked  after  as  is  the  comfort  of  the  French 
soldier.  Thousands  of  German  prisoners  are  to  be  seen  all  over 
France  building  railroads,  depots,  laying  tracks  and  engaged  in 
other  work  of  this  character.  In  one  place  they  were  building 
docks  and  were  at  work  in  the  ship  yards.  Tn  another  place 
thev  were  at  work  in  munition  plants.  They  likewise  build  the 
trenches  and  in  all  cases  are  Avell  housed,  well  cared  for  and 
apparently  well  satisfied.  They  are  of  course  compelled  to  wear 
the  German  uniform.  They  never  work  alone  as  individuals, 
but  in  companies  more  or  less  under  guard,  although  a  guard  is 
almost  superfluous  as  all  eyes  are  upon  them  at  all  times  and 
this  they  fully  realize. 

While  speaking  of  the  German  prisoners.  I  want  to  say 
that  about  one-third  of  the  wounded  in  the  Somme  hospital, 
which  had  a  good  many  hundred  the  day  I  visited  it,  were  Ger- 
mans and  they  were  receiving  the  same  care  and  attention  in 
everv  wav,  that  is  given  to  the  French  wounded.  They  have 
a  phrase  in  France,  which  I  cannot  repeat  which  means  "a 
wounded  man  has  no  nationality"  and  they  seem  to  be  proud 
of  the  fact  that  there  is  no  dififerentiating  when  it  comes  to  the 
wounded  soldier.  In  fact  the  hospital  surgeons  and  those  in 
charge  say  they  have  no  time,  that  the  necessity  of  putting  the 
wounded  through  in  regular  uniform  standard  method  necessi- 
tates rapid  action  and  they  have  to  treat  them  just  as  they  arrive,. 
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although  as  far  as  possible  thcv  kccj)  the  Ciernian  wMnuuled  in 
wards  by  themselves.  They  go  so  far  in  this  particular  as  to 
allow  the  same  amount  of  tobacco  to  the  (k-rman  as  they  <lo  to 
their  own  countrymen. 

There  is  apparently  plenty  of  food  of  every  character  in 
France.  They  live  fairly  well.  The  great  monumental  markets 
in  I'aris  are  filled  to  overflowing  and  I  do  not  know  that  I  have 
ever  seen  such  a  large  amount  of  food  in  any  one  market  in  my 
life  as  there,  although  it  is  much  more  expensive  than  it  was 
at  one  time.  They  are  beginning  to  economize  and  arc  enact- 
ing legislation  of  an  economical  character  with  reference  to  their 
food  supply  more  in  view  of  a  future  emergency  than  because 
of  a  present  necessity,  as  far  as  France  is  concerned.  They 
do  not  overlook  the  fact  that  this  war  is  likely  to  last  a  long 
time.  In  everything  that  is  done  they  are  keeping  their  eyes 
upon  the  far  distant  day,  when  they  feel  that  the  struggle  will 
be  of  a  much  more  severe  character  and  tax  the  resources  of  the 
country  to  a  far  greater  extent  than  is  being  done  at  present. 

Of  course  the  most  remarkable  thing.,  the  one  great,  spec- 
tacular, impressive,  never-to-be-forgotten  impression  that  one 
gets  upon  a  visit  to  France  at  a  time  like  this,  is  that  one  fea- 
ture about  which  so  much  as  been  written,  namely  "The  Spirit 
of  France."  They  are  doing  everything  so  cheerfully,  as  I  have 
said  before.  They  are  doing  it  as  they  think — to  save  their  coun- 
try, as  I  have  repeated  and,  strange  to  say,  each  individual 
seems  to  be  imbued  with  the  one  ambition,  namely  to  outstrip 
ail  other  individuals  and  do  a  little  more,  if  possible  than  is 
I'equired.  Each  one  is  ambitious  to  increase  his  allotment  and 
enlarge  the  output.  Everybody  is  anxious.  Nobody  watche.«v 
the  clock.  Xobody  complains  and  everybody  is  not  only  doing 
their  full  share,  but  is  endeavoring  to  inspire  and  encourage 
others  in  the  same  way. 

To  the  average  American  citizen  who  knows  only  the  mean- 
ing of  the  w^ord  "patriotism"  as  we  have  it  in  America  with 
our  political  and  sectional  difTerences,  it  may  not  seem  out  of 
place  to  say  that  I  never  fully  appreciated  or  new  the  meanings 
of  the  word  "patriotism"  until  I  saw  it  really  demonstrated  on 
this  particular  trip  to  France. 

Whether  it  is  in  the  trenches  or  back  in  the  hospitals,  in 
the  field  or  on  the  railroad,  on  the  farm  or  in  the  shop,  in  the 
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office  or  in  the  linstle  and  bustle  of  the  transportation  systems, 
everywhere, ,  all  day  and  all  night,  it  is  the  same  thing  upper- 
most in  the  thought  of  everyone  whether  they  are  wearing  the 
mobilization  badge  or  army  uniform  or  not.  It  pervades  every 
walk  of  life,  high  and  low,  rich  and  poor.  Class  distinction 
seems  to  be  wiped  out  for  the  time  being  as  is  shown  by  the 
respectful  and  gracious  salute  that  is  given  by  one  Frenchman 
to  another,  especially  to ,  one  wearing  a  uniform  and  the  spirit 
of  camaradis  that  permeates  the  army  is  shown  by  the  close 
personal  affection  and  affiliation  between  officers  and  men.  All 
this  in  some  small  measure  must  account  for  the  wonderful  re- 
sults that  are  being  achieved  in  this  very  unusual  country,  for 
even  France's  enemies  will  admit  that  PVance's  up-to-date  meth- 
ods has  been  a  wonder  and  a  surprise. 

;  ;j  As  an  evidence  of  the  unprc]:)aredness  for  war  on  the  part 
Qf  France  and  England  and  as  an  evidence  that  they  were  not 
looking  for  nor  anticipating  war,  I  might  repeat  just  a  few 
statistics  that  were  given  to  me  and  which  are  extracts  from 
government  records  and  dociunents : 

..,  In  England  and  France  they  make  now  each  day  practi- 
cally an  amount  of  munition  artillery  and  war  material  that 
equals  the  entire  capacity  of  the  respective  countries  in  an  entire 
year  at  the  time  war  broke  out.  Just  let  me  repeat  that  once 
again,  they  make  in  24  hours  for  war  consumption,  material  of 
all  kinds  equal  to  the  entire  year's  capacity  of  these  respective 
countries  with  the  equipment  on  hand  at  the  beginning  of  the 
war.         : 

They  have  over  three  million  people  in  France  making  waf 
material,  3,500,000  in  Great  Britain  and  with,  through  and  by  the 
British  navy  they  have  5.000,000  people  at  work  all  the  time. 

They  were  using  at  the  Somme  front  shortly  before  I  was' 
there  an  amount  of  war  material  every  30  minutes  that  equalled- 
all  that  Great  Britain  had  on  hand  when  the  war  started. 

On  the  Somme  fronts,  they  consume  in  three  weeks  as  much 
amunition   and   war   material  as   England   was   able   to  produce 
in  the  first  year  of  the  war. 

They  are  sending  to  France  from  England  about  one-third- 
of  their  entire  steel  output  and  much  of  their  pig  iron. 

They,  are  coming  in  these  countries  to  make  more  and  more 
of  the  smaller  material  used  in  the  struggle.     The  smaller  shells, 
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rifles  .'111(1  (.■(luii)nu-iit  of  that  character  arc  bciii^'  made  more  and 
more  in  l^nj^laml  and  other  allied  conntries.  The  larj^er  and 
heavier  shells  and  numitions  are  still  heinin^  made  in  the  United 
States. 

Ill  1  "ranee  they  think  it  is  a  war  of  steel,  a  war  hy  steel 
and  a  war  for  steel. 

This  is  explained  by  the  statement  that  in  (jcrmany  ihoy 
produced  in  1913  the  last  }ear  for  which  we  have  any  statistics, 
ahout  ](),ooo,ooo  tons  of  steel;  in  /Vustria  about  2,500,000  tons, 
making  a  total  steel  jiroduction  in  (icrmany  and  Austria  of 
about  21.500,000  tons.  The  Lhiited  States  in  that  same  year 
produced  between  31,000,000  and  32,000,000  tons.  Great  Britain 
produced  in  the  year  before  the  war  less  than  8,000,000  tons; 
France  about  4,500,000,  I'els^ium  2.500,000,  making-  a  total  steel 
production  in  the  Allied  coiuUries  in  the  West  of  about  14,- 
500,000  tons. 

lUit,  when  (jcrmany  entered  r>elt;ium,  she  took  tirst  the 
great  llelj^ian  steel  ])lants  and  ore  fields  and  took  away  from 
France  about  80  per  cent  of  its  ore  production  and  about  two- 
thirds  of  its  steel  producint^  capacity  so  the  real  situation  is 
soinethiniLi'  like  this.  The  Central  Powers  continue  to  produce 
the  orig-inal  21.500,000  tons  and  in  addition  produce  2.500,000 
in  the  districts  obtained  in  Belgium  and  they  are  producing  in 
the  French  plants  abotit  2.500,000  tons,  which  means  that  the 
Central  Powers  are  easily  producing  upwards  of  26  or  27,- 
000,000  tons  of  steel.  Great  Britain  with  her  original  capacity 
of  7,500,000  and  France  with  about  2,000,000  gives  a  total  of 
9  or  10,000,000  tons  based  upon  the  1913  production,  leaving 
the  Allied  countries  in  the  M^est  with  about  one-third  the  capacity 
of  the  Central  Powers,  and  as  steel  is  such  an  important  factor 
in  t'.ie  \\ar.  this  will  account  for  the  large  and  gradually  increas- 
ing demand  u]X)n  the  United  States  for  our  own  iron  and  steel 
for  use  in  Europe  at  this  time. 

Of  course  there  is  ])lcnty  of  evidence  of  the  extent  to 
which  both  England  and  France  have  increased  their  steel  mak- 
ing capacity  and  their  production  of  ore  being  secured  from 
Sweden,  Spain  and  from  very  large  ore  deposits  in  French' 
Algiers,  but  this  has  taken  time  and  has  left  the  Allied  conntries 
at  a  serious  disadvantage. 

One    great    surprise    in    this    connection    is    the    fact,    little 
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known,  that  in  1913,  Russia  itself  in  plants,  which  are  very  much 
larger  than  is  generally  realized  in  America  made  upwards  of 
4.500,000  tons  of  steel  and  those  who  are  best  informed  on  this 
subject  say  that  Russia  is  making  arrangements  to  increase  this 
three-fold  and  is  besides  securing  large  quantities  of  iron  and 
steel  from  Japan  which  now  controls  the  furnaces  and  steel 
plants  of  Hangkow  in  China. 

They  have  imported  thousands  of  machine  tools  from  this 
country,  thousands  of  cars  and  locomotives  and  large  quantities 
of  iron  and  steel  and  machinery  as  well  as  equipment  of  every 
character  to  say  nothing  of  munition  steel,  munitions,  and  other 
requirements  and  all  this  is  being  utilized  to  the  very  greatest 
advantage  in  some  part  of  the  country. 

Wherever  munitions  or  war  material  are  being  made  the 
plant  is  known  as  being  "mobilized"  and  ever^•  man  of  war  age 
in  France  who  is  a  Frenchman  must  be  engaged  at  this  parti- 
cular time  if  not  at  the  front,  in  some  occupation  that  is  ren- 
dered necessary  by  the  existing  conflict. 

Each  soldier  of  course  wears  the  regulation  uniform  and 
ihe  regulation  chain  bracelet  with  its  small  badge  giving  his 
number,  which  is  a  part  of  the  government's  records  and  when 
wounded  or  taken  to  a  hospital  or  if  killed,  this  furnishes  evi- 
dence by  which  his  identity,  residence,  etc.,  are  immediately 
traced.  They  have  a  department  connected  with  the  army  which 
]M'omptly  notifies  the  fannlies  of  soldiers  who  are  killed  return- 
ing to  the  family  each  soldiers  c(|ui]iment  and  personal  belong- 
irgs. 

No  one  appears  to  be  inqusitive  or  anxious  to  know  what 
is  being  done  in  any  other  walk  of  life  other  than  the  one  with 
which  he  is  immediately  identified.  Xo  one  is  allowed  to  visit 
the  plants  making  munitions  of  war  of  any  kind  and  much  less 
is  a  foreigner  granted  admission  to  see  what  is  going  on  behind 
the  walls  of  mobilized  buildings,  but  this,  owing  to  Governor 
Herrick's  letters  of  introduction,  was  made  easy  for  me  and  only 
the  proprieties  of  the  existing  conditions  prevent  me  from  tell- 
ing you  some  things  that  I  saw  which  I  tliink  would  be  exceed- 
ingly astonishing. 

After  the  war.  the  wonderful  change  that  has  taken  place 
as  far  as  labor  is  concerned  and  as  far  as  the  industrial  life  of 
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France  is  concerned  is  t^oini;"  to  exercise  an  important  influence 
on  its  future. 

Undoubtcdh-  is  it  true  that  the  necessities  of  the  occasion 
are  compeninq;  the  various  governments  to  exercise  a  greater 
amount  of  sujiervision  and  regulation  over  relations  between 
employers  and  employees,  and  after  the  war,  the  struggle  for 
existence  and  the  effort  to  repay  the  large  financial  obligations 
that  iiave  been  incurred  are  going  to  continue  and  in  all  likeli- 
hood increase  this  measure  of  regulation  and  supervision.  No 
one  believes  for  a  moment  that  the  position  which  women  have 
won  for  themselves  as  a  result  of  this  conflict  will  ever  be  relin- 
quished and  they  will  ]:)robably  never  return  entirely  to  their 
former  vocations. 

In  France,  they  speak  with  pride  of  the  fact  that  they  have 
had  no  labor  disturbances,  while  in  England,  as  soon  as  the  war 
began  there  have  been  many  such  conflicts.  And,  if  these  coun- 
tries are  going  to  lie  able  to  control  the  conditions  after  the  war 
as  in  a  certain  measure  th.ey  are  controlling  them  now  and  if 
these  countries  fas  undoubtedly  they  will  be)  are  able  to  con- 
tinue tlie  wonderful  industrial  efficienc}'  that  has  come  to  them 
as  a  result  of  necessity  inspried  by  the  present  conflict,  they 
are  going  to  enter  the  arena  for  the  control  of  the  world's  trade 
with  renewed  energy  with  relatively  small  overhead  expense  and 
small  production  cost  and  with  plants  which  (it  is  no  secret) 
have  from  their  very  inception  and  erection  been  so  constructed 
that  after  the  close  of  the  war  they  can  be  utilized  for  the  eco- 
nomical and  rapid  construction  of  automobiles,  sewing  machines, 
agricultural  implements  and  other  material,  which  has  been  very 
largely  hitherto,  imported  from  America,  and  they  are  going 
to  command  not  only  their  own  trade,  but  have  an  advantage 
in  the  trade  as  regards  other  foreign  countries  where  hitherto 
the  United  States  has  been  a  large  seller. 

Every  plan,  method,  arrangement  that  the  government  can 
make  to  enter  into  with  the  business  interests  of  the  countries 
now  at  war  to  facilitate  their  u.idustrial  supremacy  so  far  as  this 
country  is  concerned  and  also  in  an  effort  to  control  the  foreign 
trade  of  the  world,  which  is  a  prize  every  country  goes  after 
with  greater  energy  than  we  do  here,  is  going  to  be  given  and 
I  feel  that  our  own  effort  will  meet  with  a  very  severe  handicap 
in  those  lines  in  which  we  have  any  serious  competition. 
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In  addition  to  that,  if  as  it  is  anticipated,  a  tariff  of  lo  or 
20  cents  per  bushel  is  placed  upon  all  importations  of  wheat 
unless  it  shall  come  from  countries  of  the  Allies ;  a  tariff  of  5 
or  10  cents  per  pound  on  importations  of  cotton  unless  it  shall 
come  from  countries  of  the  Allies;  a  tariff  of  20,  30,  40  or  50 
per  cent  on  machinery,  and  equipment  of  all  kinds  unless  from 
Allied  countries  and  perhaps  a  further  embargo  in  the  way  of  a 
preferential  duty  of  perhaps  5  per  cent  in  value  and  say  i  cent 
a  cubic  foot  for  space  occupied  on  all  importations  into  the  Allied 
countries  unless  these  shall  come  in  ships  operated  by  those 
countries  now  known  as  Allied  countries,  it  will  all  serve  as  a 
protection  that  will  enable  them  to  keep  their  gold  at  home, 
fortify  them  in  their  effort  to  pay  the  present  large  indebted- 
ness caused  by  the  war  itself. 

This  is  not  intended  as  a  policy  of  recrimination,  retaliation 
or  a  "trade  war"'  as  some  of  our  daily  papers  point  out,  but  it 
will  be  entirely  a  justifiable  and  proper  plan  and  no  one  who 
has  lived  in  a  protected  country  or  a  believer  in  a  protective 
tariff"  can  do  otherwise  than  applaud  the  effort  of  these  nations, 
in  this  direction. 

The  condition  previously  referred  to  with  reference  to  the 
steel  industry  furnishes  the  reason  for  our  large  exports  of  ma- 
terial of  tliat  character  and  also  indicates  the  extent  to  which 
Germany  strengthened  herself  by  taking  the  iron  and  steel  plants 
of  both  Belgium  and  France  at  the  beginning  of  the  war  and 
weakened  the  Allies  to  just  that  extent,  thus  severely  handicap- 
ping the  Allies  in  a  most  vital  point. 

There  is  a  feeling  in  France  that  probably  from  this  time 
forward  there  will  be  less  destruction  of  human  life,  unless 
there  should  come  some  pitched  battles  of  a  mammoth  char- 
acter and  these  apparently  it  is  the  desire  of  both  sides  to  avoid 
as  far  as  possible. 

On  the  Western  front  there  has  been  a  loss  of  about  2,- 
000,000,  people  since  the  war  began  or  an  average  loss  of  about 
a  thousand  on  each  side  during  each  day  of  24  hours.  As  the 
war  has  lasted  about  800  days,  this  would  easily  mean  a  thou- 
sand lives  a  day  on  each  side  at  the  Western  front.  This  does 
not  take  into  account  the  men  of  who.se  end  they  know  nothing. 

On  my  visit  to  the  Somme  front,  I  remember  seeing  just 
over  a  gently  sloping  hillside,  back  of  a  large  hospital,  a  field 
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that  must  have  contained  a  j^^reat  many  hundred  of  the  small 
crosses  newly  erected,  intlicatin^  that  the  graves  had  been  newly 
made.  The  number  of  the  soldier  and  his  name  is  stencilled 
on  the  wood.  They  take  off  the  dead  soldier's  wrist-taj^  and 
forward  it  to  headquarters,  so  that  graves  are  very  easily  located. 

I  talked  with  one  captain  who  went  with  me  to  the  front 
asking  liim  about  how  many  people  were  buried  in  a  certain 
cemetery  and  he  stated,  after  looking  at  it  for  a  moment  "Oh, 
about  two  acres." 

At  the  Sommc  front,  the  hospital  consisted  of  about  90 
buildings.  A  few  weeks  before  this  great  battle  started,  prepara- 
tions were  made  by  selecting  the  ground  for  hospital  buildings 
on  a  gently  sloping  hillside,  where  the  drains  were  placed  and 
a  series  of  concrete  foundations  were  laid  upon  which  the  hos- 
pital buildings  themselves  were  then  erected. 

Everything  in  the  way  of  buildings  used  for  war  purposes 
is  made  of  an  interchangeable,  knock-down,  and  easily  erected 
character.  The  eaves  of  the  small  hospital  buildings  are  about 
four  feet  from  the  ground  and  from  there  to  the  peak  of  the 
roof  which  is  about  12  feet  high,  there  is  the  usual  gradual  slope. 
The  buildings  are  about  24  feet  wide  and  can  be  made  any 
length  desired.  Everything  in  connection  with  the  erection  of 
these  buildings  is  arranged  so  that  they  can  be  put  up  expedi- 
tiously and  can  be  taken  down  equally  as  rapidly  if  necessary, 
as  they  desire  to  be  able  to  take  down  or  put  up  one  of  these 
buildings  upon  the  foundations  which  are  all  of  a  similar  char- 
acter, in  one  to  two  hours. 

They  have  a  splendid  operating  room,  light  from  three  sides 
and  from  the  room  and  they  have  motor  trucks  especially  de- 
signed so  that  they  can  back  up  against  one  of  the  buildings  and 
by  taking  down  the  end.  turn  the  building  into  a  modern  X-ray 
room,  the  entire  X-ray  equipment  being  contained  in  the  motor 
truck. 

As  has  been  stated  about  one-third  of  the  patients  in  these 
hospitals  were  Germans.  The  wounded  are  brought  in  during 
the  night,  for  the  most  part  when  the  cannonading  ceases  by 
more  or  less  mutual  understanding  and  it  is  to  be  regretted 
that  while  in  the  early  part  of  the  war  a  certain  amount  of  re- 
spect was  iiaci  for  the  red  cross  flag,  it  does  not  now  seem  to 
'^;xist. 
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In  this  hospital  at  Somme,  they  had  taken  care  of  25.000 
patients  from  the  middle  of  July  to  the  middle  of  September. 
They  have  made  about  12,000  operations  and  about  4,600  X-ray 
examinations. 

The  war  is  certain  to  result  in  some  wonderful  surgical 
developments.  vSome  extraordinary  discoveries  have  already 
been  made.  Those  by  Dr.  Carrell  of  the  Rockefeller  Institute 
being  the  most  generally  discussed  and  frequently  referred  to 
and  are  expected  to  be  of  far-reaching  value. 

Dr.  Sherman  of  the  Carnegie  Steel  Company,  at  Pittsburgh, 
who  was  in  France  making  an  investigation  on  behalf  of  the 
Steel  Corporation,  of  the  surgical  v/ork  in  order  that  the  corpo- 
ration might  take  advantage  of  any  new  discoveries  in  taking 
care  of  its  own  men.  stated  the  work  done  by  Dr.  Carrell  and 
the  discoveries  he  had  made  under  the  auspices  of  the  Rockefel- 
ler Institute,  which  has  been  financed  by  Mr.  John  D.  Rocke- 
feller gave  him  the  distinction  of  having  done  as  much  as  if 
not  more  in  his  judgment  for  the  human  race,  than  any  wealthy 
man  who  has  ever  lived. 

I  heard  Dr.  Sherman  say  that  while  40,000  had  lost  their 
legs  in  France,  if  the  Carrell  discoveries  could  have  been  used 
promptly  at  the  time,  probably  not  more  than  a  thousand  ampu- 
tations would  have  been  necessary.  The  French  Chamber  of 
Deputies  has  taken  this  matter  up  and  I  understand  is  going  to 
insist  that  every  hospital  be  fully  equipped  with  the  Carrell 
appliances  and  that  this  method  should  be  universally  adopted 
in  all  surgical  work  where  it  can  possibly  be  used. 

I  wish  to  speak  a  word  further  before  I  close  concerning 
the  probably  commercial  and  industrial  condition  in  the  countries 
at  war  after  the  conflict  is  over. 

No  one  of  course  knows  just  exactly  what  is  likely  to  come 
in  that  connection,  but  there  are  some  pretty  generally  under- 
stood conclusions  already  that  the  governments  are  going  to  take 
a  more  strong  and  active  position  in  support  of  and  to  protect 
their  national  industries  and  aid  in  every  way  the  securing  of 
as  much  of  the  foreign  trade  of  the  world  in  order  that  they 
may  balance  up  their  gold  supply  and  be  in  a  position  to  pay 
the  terrible  debts  incurred. 

Already  they  have  been  having  economical  conferences,  the 
result  of  which  is  being  felt  and  as  in  Europe  they  do  not  have 
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to  submit  the  conclusions  to  rcsjicctivc  parliaments  or  political 
parties  for  approval  the  government  is  authorized  to  make  regu- 
lations of  a  mandatory  character  and  report  afterwards,  no  one 
can  foresee  just  what  the  result  is  likely  to  be. 

lUit,  one  thing  is  sure  and  that  is  they  will  not  import  from 
this  or  any  other  country  a  dollars  worth  of  material  more  than 
will  be  absolutely  necessary  and  with  the  aid  of  their  large 
merchant  marines  they  are  going  to  control  and  regulate  very 
large  imports  and  ex])orts. 

The  effect  that  this  wdl  have  on  this  c(nmtry  is  difficult  to 
foretell.  We  are  not  the  only  country  that  is  not  in  the  war. 
South  Aiuerica.  South  Africa  and  the  Orient  have  all  a  large 
trade  that  will  be  desirable  and  with  the  wonderful  efficiency, 
both  in  manufacturing,  exporting  and  water  transportation  sys- 
tems, possed  by  European  countries.  America  is  going  to  feel  a 
degree  of  competition  that  we  do  not  at  this  time  realize. 

The  postoffice  departments  at  the  front  are  very  wonderful. 
They  receive  over  500.000  letters  a  day  for  distribution  to  sol- 
diers at  the  front,  and  from  the  soldiers  they  receive  an  equal 
number  which  are  sent  to  the  families,  which  by  government 
regulation  re(juire  no  postage.  They  also  receive  about  50.000 
letters  a  day  from  soldiers  at  the  front  to  other  soldiers  upon 
which  no  postage  is  required.  The  postoffice  department  has 
an  accurate  record  of  the  location  of  each  regiment  and  each 
company  each  day,  and  when  a  change  in  position  is  made  noti- 
fication is  sent  to  the  postoffice  department. 

When  writing  to  a  soldier  you  have  to  place  on  the  envelope 
the  number  of  his  regiment,  as  well  as  his  own  nvmiber,  and  if 
he  is  alive,  that  letter  will  reach  him  within  a  very  few  hours 
after  it  is  in  France. 

The  French  people  pride  themselves  on  never  allowing  any 
parades  of  prisoners,  while  there  are  picture  shows  in  existence 
showing  the  prisoners  of  the  Allies  being  marched  through  the 
streets  of  Berlin  and  other  German  cities,  but  the  French  never 
humiliate  a  German  prisoner  in  that  or  any  other  way.  They 
have  a  very  unusuaLrule  that  nothing  can  be  said  to  a  German 
prisoner  that  will  in  any  way  annoy  or  embarrass  him. 

In  conclusion  I  just  wish  to  emphasize  the  points  made 
earlier,  that  in  France  they  are  resigned  and  determined  to  con- 
tinue this  struggle  to  the  bitter  end.     Each  soldier  has  made  up 
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his  mind  that  he  is  going  through  with  whatever  may  be  assigned 
to  him  to  the  last  hour  and  you  read  many  instances  in  France 
about  the  desire  of  the  wounded  soldier  being  anxious  to  recover 
his  health  for  only  one  thing,  namely  that  he  may  get  back  to 
the  front  as  soon  as  possible.  It  has  become  a  religion  with 
them.  It  is  a  mania  and  there  appears  to  be  no  hesitation  and 
no  halting. 

This  spirit  is  typified  wonderfully  in  a  few  lines  which  I 
wish  to  repeat  and  which  I  think  will  make  an  appropriate  close 
to  what  I  have  been  permitted  to  say  to  you  this  evening: 

If  you  are  a  Frenchman,  two  things  are  certain : 

Either  you  are  mobilized  or  you  are  not  mobilized. 

And  if  you  are  not  mobilized — why  worry  ; 

And,  if  you  are  mobilized,  two  things  are  sure, 

Either  you  are  in  the  trenches  or  you  are  not  in  the  trenches ; 

And  if  you  are  not  in  the  trenches — why  worry ; 

And,  if  you  are  in  the  trenches,  two  things  are  sure, 

Either  you  are  wounded  or  you  are  not  wounded, 

And,  if  you  are  not  wounded,  why  worry  ; 

And,  if  you  are  wounded  two  things  are  sure. 

Either  you  are  slightly  wounded,  and  if  so — why  worry ; 

And  if  you  are  severely  wounded,  two  things  are  sure, 

Either  you  will  recover  and  if  you  will  recover — why  worry  ; 

Or,  if  you  will  die — and  you  cannot  worry. 

MR.  FRANK  J.  LANAHAN :  I  move  you  that  the  Rail- 
way Club  extend  to  Mr.  Penton  for  his  interesting,  instructive 
and  intelligent  talk  this  evening  a  vote  of  thanks  in  recognition 
of  his  kindly  courtesy  in  sacrificing  another  engagement  to  come 
to  us  tonight,  and  that  the  vote  be  taken  in  the  form  of  a  rising 
vote. 

PRESIDENT  CODE :  Just  a  moment.  One  of  our  own 
members,  an  officer  of  the  Club,  has  recently  returned  from  the 
front,  where  he  went  as  did  the  boys  in  blue  in  1861  and  in 
1898,  and  where  he  has  performed  all  the  service  of  a  soldier 
except  fighting  although  he  went  there  prepared  to  fight,  and 
that  is  not  the  hardest  part  of  a  soldier's  duty.  I  ask  you  to 
greet  Lieutenant  Harry  Howe. 

LIEUT.    HARRY    HOWE:     Mr.    President    and    fellow 
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nuMiihers  of  the  Railway  Club  of  I'iltshurs^li :— ll  has  been  my 
l)rivik'i;o.  and  I  count  it  a  privik'ijc,  to  study  the  li<;htin}4^  i;anic 
for  tlic  last  five  months  as  hard  as  any  man  can.  and  it  has 
<lonc  mc  g"oo<l.  The  man  who  has  been  down  on  the  border 
for  fivi-  months  and  has  not  come  back  a  bii^i^er  broader  man 
has  missed  the  opportunity  of  his  life.  And  the  man  who  has 
not  come  back  better  i)hysically  has  done  so  because  lie  has 
not  behaved  himself  while  he  was  down  there.  And  the  man 
who  has  not  learned  a  lot  about  what  we  need  to  know  has 
missed  a  great  deal. 

Mr.  Penton  spoke  about  the  wonderful  cooperation,  the 
marvelous  s])irit  of  patriotism  that  is  evident  in  France.  To 
our  shame  lie  it  said,  that  spirit  is  somewhat  lacking  in  America. 
1  found  that  before  we  left.  I  found  our  young  men  reluctant 
to  go.  When  we  were  appealing  for  recruits  and  were  expect- 
ing to  go  to  the  front,  the  call  was  for  service,  not  for  a  pleasure 
trip.  Every  man  who  went  to  the  border  expected  to  go  across 
the  border  when  he  went  down.  Some  of  us  did  not  want  to 
go  across,  at  once  realizing  how  little  ready  we  were  to  go 
across.  And  we  came  to  feel  what  'Sh.  Penton  has  spoken  about, 
namely  the  commercial  war,  if  you  will,  that  is  to  come  when 
this  present  war  ends,  that  some  of  the  golden  war  accumula- 
tions in  this  country  today  are  being  accumulated  at  the  expense 
of  our  own  resources.  Men  who  have  been  at  the  border  for 
months  are  not  yet  equipped  as  they  should  be  should  they  be 
called  on  for  active  service.  Thev  have  guns,  yes,  they  have 
everything  the\'  need  to  fight  with,  but  they  have  nothing  to 
follow  it  up.  They  do  not  have  clothes  enough.  The  complaints 
that  come  from  the  border  about  the  lack  of  clothes  to  keep 
the  men  warm  are  somewhat  true.  Of  course  they  are  always 
exaggerated.  But  when  you  think  of  a  climate  as  it  is  down 
there  that  at  noon  the  day  I  left  was  80  degrees  and  possibly 
higher,  and  at  night  was  down  to  18  degrees,  you  will  realize 
that  it  is  some  country  to  summer  in.  Add  to  that  the  dust  they 
get  around  there  as  thick  as  any  snow  storm  you  ever  saw^  for 
hours  and  hours  together,  and  it  is  some  country  to  soldier  in. 
And  when  vou  realize  that  they  probably  do  not  have  clothes 
enough  and  that  a  pair  of  shoes  do  not  last  long  out  on  a  hike. 
I  wonder  sometimes  if  we  have  not  sold  some  of  our  shoes  and 
blankets  and  clothing  to  the  people  across  the  pond  and  w'hether 
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we  will  not  have  to  buy  them  back  as^ain  when  we  need  them 
a  little  more  than  we  do  just  now. 

When  I  think  that  it  took  us  five  days  to  get  from  here  to 
the  border  and  an  ordinary  passenger  train  does  it  in  three,  I 
wonder  if  there  is  not  a  lack  of  some  preparation.  And  when 
it  took  us  six  days  to  come  back  from  the  border,  and  from 
nine  o'clock  at  night  at  Fort  Wayne  until  2  :30  the  next  after- 
noon to  reach  Pittsburgh.  I  begin  to  wonder  if  there  is  not  some 
lack.  I  am  talking  to  a  railway  club  and  I  wonder  if  we  could 
not  get  a  few  more  railroad  men  in  the  service,  particularly  in 
the  quartermaster's  department,  if  we  would  not  be  better  off 
on  the  question  of   transportation. 

What  we  need  more  than  anything  else  in  this  country  is 
a  unity  of  spirit,  the  new  spirit  that  does  exist  unquestionably 
in  France.  They  have  democracy  enough  in  every  sense  and 
there  is  nothing  in  the  world  to  which  that  democracy  is  prim- 
arily more  attributable  than  to  the  practically  uniform  military 
service  that  every  man  there  undergoes.  I  do  not  believe  that 
France  is  any  more  bloodthirsty  than  we  are.  I  do  not  believe 
military  training  will  make  a  man  bloodthirsty.  I  believe  if  any- 
thing it  will  tend  to  keep  him  out  of  war.  But  if  we  should 
ever  have  to  go  (and  my  personal  opinion  is  that  it  will  not 
be  six  months  before  we  go  again  and  then  we  will  go  right) 
men  who  arc  prepared  will  have  a  better  time  that  the  men 
who  are  unprepared.  And  should  we  go  there  is  going  to  be 
a  big  job,  a  job  that  will  take  a  lot  more  men  than  we  have 
ready  now.  I  suppose  there  arc  not  over  200,000  men  at  present 
trained  in  this  country  for  the  service  of  war.  And  it  is  going 
to  take  a  lot  more  men  than  that  to  do  the  job  that  is  to  be 
done  on  the  other  side  of  the  Rio  Grande.  It  will  be  the  big- 
gest thing  that  any  man  can  have  a  part  in  from  the  standpoint 
of  humanity.  If  I  could  picture  to  you  the  stories  that  have 
been  brought  to  me  first  hand  from  Juarez  just  across  the  Rio 
Grande  from  El  Paso  (and  those  fellows  in  Mexico  really  are 
fighting  among  themselves)  you  would  realize  that  it  will  take  a 
strong  hand  all  sorts  of  power  to  put  down  these  factions.  Chil- 
dren, women  and  men,  all  coming  in,  as  refugees  from  the  states 
of  Mexico  where  the  war  is  being  carried  on  at  present  between 
the  factions  with  practically  no  clothes  to  cover  them.  Imagine 
people  digging  holes  in  the  ground  and  covering  the  hole  with 
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a  piece  of  sacking  and  twelve  (ir  fifteen  people  luiddlinj:^  in  those 
holes  for  warmth  in  the  night  time  to  keep  hody  and  sonl  to- 
gether. It  is  a  thought  to  carry  away  with  ns.  The  work  the 
Ujiited  States  did  in  the  Philippines  and  in  Cuba  is  only  a  kin- 
dergarten lesson  compared  with  what  is  to  be  done  in  Mexico. 
A  lot  of  us  believe  that  when  the  people  across  the  pond  have 
iheir  personal  troubles  settled  they  are  going  to  demand  of  the 
United  States  that  we  do  better  than  we  have  been  doing  and 
do  what  they  want  done  and  they  will  do  it  if  we  do  not  do 
it  for  them. 

We  insist  in  upholding  the  Monroe  doctrine  on  this  Con- 
tinent and  if  we  will  not  permit  them  to  police  a  country  to 
enforce  the  rights  of  their  citizens  in  that  country  we  must  do 
it  for  them.  And  we  will  insist  unquestionably  that  no  armed 
povver  but  our  own  will  invade  any  South  America  country.  I 
can  not  say  that  I  hope  to  go  down  there,  but  when  the  call 
comes  I  will  be  as  ready  as  I  ever  was  if  they  will  just  let  me 
stay  home  until  after  Christmas. 

MR.  D.  J.  REDDING:  We  can  not  hope  to  adequately 
thank  Mr.  Penton  for  the  work  he  has  done  for  us  tonight, 
but  there  is  one  thing  Vv^e  can  do  and  that  is  to  make  him  an 
Honorary  Member  of  the  Club,  and  I  move  that  such  action  be 
now  taken. 

The  motion  was  carried  by  unanimous  vote. 

A  rising  vote  of  thanks  was  extended  to  Mr.  Penton  and 
Lieutenant  Howe  for  their  interesting  remarks. 

ON   MOTION,  adjourned. 


r 


Secretary. 
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RAILWAY  CLUB    NOTES. 


The  following  subjects  were  presented  and  discussed  by  the 
several  Railway  Clubs  during  the  month  of  November,  1916,  as 
noted  below  : 

New  York  Railroad  Club,  ITarry  D.  Vought.  Secretary, 
95  Liberty  Street,  New  York,  N.  Y. 
Subject — "Water  Powers  of  Canada"  by  L.  A.  Armstrong. 

New  England  Railroad  Club,  Wm.  E.  Cade,  Jr.,  Secretary, 
683  Atlantic  Avenue,  Pioston,  Mass. 
Subject — Address  by  Howard  Elliot. 

Canadian    Railway     Club,    Jas.     Powell,     Secretary, 

P.  O.  Box  7,  St.  Lambert,  near  Montreal,  Can. 

Subject — "Pulverized  Fuel  for  Locomotives"  by  J.  S.  Cofifin,  Jr. 

Richmond  Railway  Club,  F.  O.  Robinson,  Sec'y,  Richmond,  Va. 
Subject — Annual  Meeting. 

St.  Louis  Railway  Club,  B.  W.  Frauenthal,  Secretary, 
Union  Station,  St.  Louis,  Mo. 
Subject — "Mechanical    Stokers    for    Locomotives"    by    W.    S. 
Bartholomew. 

Southern  &  South  Western  Ry.  Club,  A.  J.  IMerrill,   Secretary, 

Box   1205,   Atlanta,   Ga. 
Subject — "Fire  Prevention." 

Central  Railway  Club  Buffalo,  N.  Y.,  Harry  D.  Vought, 
Secretary,  95  Liberty  Street,  New  York,  N.  Y. 
Subject — "Locomotive  Fule  Economy  and  Drafting  of  Loco- 
motives" by  D.  R.  McBain. 

The  Railway  Club  of  Pittsburgh,  J.  B.  Anderson,  Secretary, 
207   Penna.   Station,   Pittsburgh,   Pa. 
Subject — "Observations — Operation    of    Transportation    FacilJ 
ties    and    Manufacturing    Activities    in    the    Verduia 
Region"  by  John  A.  Penton. 

Copies  of  the  above  papers  can  be  had  upon  application  to 
the  Secretary  at  the  address  given  for  a  nominal  price. 
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THE  PENN  COUPLER 


Our  latest  development  of  (he  N.  C.  B. 
Coupler,  a  modification  of  our  popular  Pitt  and 
J&nney  X  Couplers,  with  latest  Improvements. 


LOCK-SET,   and 

KNUCKLE-OPENER 

Send  for  blue   prints  and  prices. 

—MANUFACTURED  ONLY  BY 

THE  McCONWAY  ^  TORLEY  CO., 

PITTSBURGH.  PA. 


This  Space  For  Sale 


PINTSCH  m  SAFETY 

MANTLE   LIGHT        ELECTRIC  LIGHT 

The  system  thai  has  made  Type  "F"  regulation  en- 
good  wherever  it  has  sures  constant  lamp  volt- 
been  applied ^^         age  and  long  lamp  life   . 

]k  W]  (ar  lleatin;  i  li^btin^  (o. 

Chicago,  Philadelphia,  Washington,  Boston,  9  ROPtnr  ^t      NPW  Yorl^ 

St.  LOUIS.  San  Francisco.  Montreal  *•  nCUlUI  01.)  Ildlf   l\JlTi 


METALLIC 
PACKINGS 


/o r  Locomotive 
Piston  Rods,  Valve 
Stems  8C  Air  Pumps 

SECURITY  WRIST  PIN 
LEACH  SANDERS 
GOLLMAR  BELL  RINGER 
INDESTRUCTIBLE  OIL  CUP 
BRAIDED    SWAB,    ETC. 

The  U.  S.  Metallic  Packing  Co. 

PHILADELPHIA 


FIREBOX     FACTS 


4. 


Big  locomotives   have    long   wheel   bases. 
Long   wheel   bases   must  be  covered   by  long  boilers. 
Long  boilers  mean   excessive  flue  lengths. 

Excessive    flue    lengths    represent    investment    in    heating    surfaces    of    low 
evaporative  values. 
6.     Shorter   flues   mean   longer  fire  boxes. 

6.  Longer  fire  boxes  (with  combustion  chambers)  of  the  radial  stay  type  are 
dangerous    and    introduce   added   stay    bolt   troubles. 

7.  The  Jacobs-Shupert  sectional  fire  box  (and  combustion  chamber  when 
required)  supplies  the  means  for  designing  locomotive  boilers  of  correct 
economic  proportions  and  at  the  same  time  for  reducing  maintenance 
problems    to    a   minimum. 

"YOURS  FOR  BETTER  BOILERS" 

Jacobs-Shupert  U.  S.  Firebox  Co. 


30  Church  St.,  New  York. 


Works:   Coatesville,  Pa. 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH   STREET.  NEW  YORK 

BRANCH  OFFICESi— CHICAGO,  ST.    LOUIS.   ST.    PAUL,    WASHINGTON,  D.  C 


This  Space  For  Sale 


STANDARD  STEEL  CAR  COMPANY 


r  General  Offices:  Frick  Bldg.,  PITTSBURGH,  PA.  (  BUTLER,  PA. 

OFFICES  \  NEW  YORK:     170  Broadway  WORKS     NEW  CASTLE,  PA. 

(CHICAGO:     Fisher  Building  (  HAMMOND,  IND 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs. 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.   BOLSTERS.  BRAKE  BEAMS.  ETC. 


Capacity  50,000  Cars  per  Annum     sXTted 


Has  all 

TANDEM     SPRING    ATTACHMENTS 

61/4x8    or   8x8    DRAFT    SPRINGS 
PERFECT  SPRING  PROTECTION 

Butler  Drawbar  Attachment  Co. 


USE  BUTLER 
DRAFT  GEARS 

FRICTION    RIGGING 
PIPER  PATENTS 

200,000  lbs.  Capacity. 

ints  <jf  a  Perfect  Gear. 


Send  for  Catalog 


CLEVELAND,  OHIO 


C    H   A    E    F    E 


R 


^^  DROP-FORGED 

FOUNDATION  BRAKE  GEAR  DETAILS, 

COMBINE 

MORE  STRENGTH  WITH  LESS  WEIGHT 
Schaefer  Equipment  Company 


Oliver  Building 


Pittsburgh,  Pa. 


STANDARD  STEEL   PLATFOR/AS 

ARE  IN  USE  BY  281   COMPANIES 

SESSIONS— STANDARD   FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  205  COMPANIES 
-BOTH   MADE   BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:  People's  Gas  Building         NEW  YORK:  30  Church  St. 


J-M  RAILROAD  SUPPLIES 

Roofinss  Fibre  Conduit  Brake  Linins;  and  Blocks 

Packings  Locomotive  LanifinK  Electrical  Supplies 

Gaskets  Flexible  Armored  Squirt,  Mastic  Floorine 

Pipe  Coverines  Tank,  Car  Heating,  Air  Speedometers 

Hair  Felt  Brake  and  Air  Siijnal  Hose  Fire  Extinguishers 

Smoke  Jacks  Air  Brake  Expander  Rinit  Manual  Slack  Take  Up 

Asbestos  Wood  Steel  Car  Insulation  for  Air  Brakes 

Waterproofini  Underi:round  Conduit  Vitribestos  Stack  Lining 

Cork  Asbestos  Cements  Refrigerator  Car  Insulation 

Write  fur  Catalogs 

H.  W.  JOHNS  -  MANVILLi:  COMPANY 

New  York  ami  Every  Large  City 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wlieel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


Standard  Heat^  Ventilation  Co.  Inc. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car   Ventilators,   Storage  Battery  Charging. 
Plugs  and   Car  Receptacles. 


165  Broadway  l*3ew  York 


RreigHt  and  Rassenger 


Of  Ev/ery  Description 

Pressed  Steel  Specialties 
Tank  Csirs  /Vlino  Cars 

Pressed  Steel 

Car 

Company 

New  York  Pittsburgh  Cliicago  St.  Paul 


FOR 

GREATER  EFFICIENCY 

USE 


SOUID-TRUSS 


DAVIS      Vll  1.IKI     XX      BRAKE  BEAMS 


FOR 

Freight  and  Passenger  Equipment. 

ALSO 

Pressed  Steel  Journal  Box  Lids. 


DAVIS  BRAKE  BEAM  CO.. 


JOHNSTOWN.  PA. 


FRANK  d.  LAHAHAH,  Pres.      CHAS.  J.  GRAHAM,  VIce-Pres.      H.  L.  REPLOGLE,  Gen'l.  Sales  Rep. 


?VV*     VN. 


^>6c  "STA=RITE" 

6flR  CURTAINS  AND  FIXTURES  i 


KE 
BEST 


ARE    F-OOL  F»F?OOF'  ! 

No    Attention — No    Worry — Are    Right— Stay  Right. 

Pittsbur 
S.  M.  Hir 

Oliver  Building.  6I2-6I8    South    Canal    St.,    Chicago 


tn'l'  The  Railway SuppLY&CuRmN  Co. 


This  Space  For  Sale 


SUYDAM'S  Proledive  PAINTS 

fo[  ffcit  (afs 'I*  Mfal 


•MANUFACTORCO    BY" 


M.  B.  SUYDAIVJ  COMPANY, 

OFFICE  AND  WORKS.  61  ST    AND   BUTLER  STS., 

BELL  •PHONE.  3*3  FisK.  PITTSBURGH,  Pa 


This  space  For  Sale. 


FOR    SALK 


BRADY  BRASS  CO. 

MANurACTuncns  or 

CYPRUS  BRONZE     FOR    LOCOMOTIVE   and    CAR    BEARING    USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR  BEARINGS 

ainiral  Offlci  aod  Works,   170-182  Fourlienth  St.  aad  169-176  Fltttsntli  St.,  Jirsay  City,  M.  J. 
DANIEL  M.  BRADY.  Pr»sident 

SCHMIDT  SUPERHEATER    LOCOMOTIVES 


Mak*  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St..  New  York. 


Peoples  Gas  Bldg.,  Chicago. 


Light  Drop  Forgings 

STEEL  CAR  FORGE  COMPANY 

"FORQING  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


FOR    SxVLE 


Electrical 

Uses 


ii 


ARISTOS 

COPPERWELD' 


Mechanical 

Uses 


A  COPPER  CLAD  STEEL  WIRE 

Product  of  the  COPPER  CLAD  STEEL  CO..  Pittsbureh,  Pa. 
Drawn  and  Sold  Exclusively  by 


PAGE  WOVEN  WIRE  FENCE  CO., 


Monessen,  Pa. 


FOR  SALE 


TORCHES 

Gem  Torches  Save  You  Money 

Exhaustive  tests  by  largest  railway 
systems  have  proven  that.  Gem 
Brazed  Seam  Torches  do  save  money. 
Let  US  prove  it.  Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH,  PA. 


Graham  Nut  Company 

PITTSBURGH,   F»A. 


MANUFACTURERS  OF 


Hot  Pressed  Nuts,  Gold  Punched  G.  &T.  Nuts 
Bolts,  Lag  Screws,  Wasliers,  Etc, 


This  Space  For  Sale 


BETTER    BEARI\G$ 

for  cars  and  locomotives  and  machinery. 

Better  bushings  for  high  speeds. 

Better  facilities  in  our  new  plant. 

Better  prices  on  your  bearing  and 
bushing  requirements. 

Send  blue  prints  and  specifications  to 
Dept.  R.  C.  for  quotations. 

Johnson  Bronze  Co. 

Formerly  American  Car  &  Ship  Hdwe. 
Mfg.  Co. 

New  Ca5tle,  Pa. 


^ 


Sales  Offices: 
Xew  York,   Buffalo, 
Cleveland,   Chicago. 
Cincinnati,   Detroit, 

San  Francisco 


^^«*«MMMMMW«M«WWWWWWWW«MM»«^W«H^V«MM»V4««MM*W«^7«««MMM^^gg| 


THE 


iiyi  I  MPlEa  ™^} 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW  YORK 


Roller-Bearing  Compound 
Piston  Air  Drills 


Roller 
Bearings 


No.  32 
L 


The  One=Man 

Staybolt 

Machine 


Corliss 
Valves 


FURNISHED  ON  TRIAL  FREE.        WRITE  NEAREST  BRANCH 

INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago  :  New  York  :  Pittsburgh  :  Detroit:  San  Francisco  :  Birmingham:  Montreal,  Qne. 


lU 


MANNING.  MAXWELL  So  MOORE 


ROBT.   A.    BOLE,    MANAGER,    PITTSBURGH  BRANCH 

-^  F»/^RK.     BUILDIPSC;  >^- 

LONG  DISTANCE  TELEPHONE   CALL.     GRANT  67 


Ra^ilway  and  Mzv^chinists'  Tools  and  Supplies.  Electric 
Traveling  Creines.  Compressors,  Pneumatic  Hoists,  Rivet- 
ers and  complete  Machine  Shop  and  Foundry  Equipment 


l\A  TIONAL  w^u^eL  COMPANY 


MANUFACTURERS    OF 


''STAR  SPECIAL" 

Rfg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 


WORKS: 

Rochester,     N.     Y.  Pittsburgh,     Pa. 

Sayre,    Pa.  Cleveland,    O. 

New     York    City.    N.     Y. 


General     Offices : 

PITTSBURGH,    PA 

New   York   Office: 

666    WEST    34th    STREET 

Phila.     Office: 

606    FRANKLIN    BANK    BLDO. 


BRAKE  SHOES 

AMERICAN   BRAKE  SHOE 

AND  FOUNDRY  COMPANY 


NEW  YORK 
30  CHURCH   ST. 


MAHWAH,   N.  J. 

CHICAGO 
332  SO.  Michigan  Ave. 


This  Space  Por  Sale 


l^M'».»<.«-»^>.IS/'l.»',«'«^S»'«.i 


NATHM  MWFACtHRiNG  CO* 


1612  Old  Colony  Building.  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 

AND 

Sight-Feed  Lubricators. 

All  Specially  arranged  for  High-Pressure  Engines. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES. 

Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 
Oil  Cups,  Etc. 

SOLE  AGENCY     FOR  THE 

Coale    Muffler    C$    Safety    Valve    Co.,   Inc. 


ESTABLISHED     1884 


SIPE'S   JAPAN   OIL 


"STRENGTHENS,    DRIES,   AND    WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 
IN  DAILY  DSB   BY  ALL  THK  LEADING  RAILROADS   IN   THE   UNITED  STATES 


-MANUFACTURED     ONLY     BY" 


CHICAGO  ILL.  JAMES  B.  SIPE  Sl  CO.  Pittsburgh,  pa. 


LOCOMOTIVE  6L0W-0FF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 
Can  be  worked  from  cab   or 
foot  board  while  running. 


A  catalog  or  call  by  Representative 
for  the  asking.     0     0     0    0     0 

HoEsteal  Valve  Mfj.  Co., 

Works:  Homestead,    Pitlsburgli,  P«. 


CROSBY    STEAM    GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

IMaiii  or  MufQed. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR. 

with  Sargent's  Electrical  Attacluiient  for  tak- 
ing any  iiuiiilier  i>f  diagrams  simultaneously. 
MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
Stores  :      Boston,  New  York,  Chicago  and  London,  Englaod. 

Send  for  CataloKue  and  Prices. 


(r. 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


HECISTF  RED 
TH  E   I  oEAL  PAINT  Ol  L 


B.  C 
SPIRITS 


^ 


Ball  Chemical  Co. 


CHICAGO  Office, 

63  W.  Van  Buren  Street. 


Fulton  Bldg.,  PITTSBURGH 


Logical  Construction 

is  a   feature   of 

BO  YER 

Pneumatic  Hammers 


No.  SOX  Boyer  Riveting  Hammer.     Capacity  1^  inches. 

Length  overall  only  21^  inches. 

Boyer   Hammers  arc   made   in   three   parts,   cylinder,   handle    and 

valve. — a   construction   which   facilitates   examination,   cleaning  and 

repairs,  and  extends  the  life  of  the  tool  indefinitely. 

Write  for  Hammer  Bulletin  124. 

CHICAGO  PNEUMATIC  TOOL  CO. 

PITTSBURGH:     10  and   12   Wood   St 
1052  Fisher  Bldg.  52  Vanderbilt  Ave. 

CHICAGO  Branches  Everywhere  NEW  YORK 


H.    H.  Hewitt,    President. 


Croft,  Vice-President 


MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 


JOURNAL 
BEARINGS 


FOR    LOCOMOTIVE    WEARING    PARTS, 


FOR 


\ 


FAST  PASSENGER  CAR  SERVICE, 
HEAVY  FREIGHT  CAR  SERVICE. 


MAGNUS    COMPANY 

111    BROADWAY,    NEW   YORK. 


PIXON-S 

B^Hii  PAINT 


JOSEPH 


DURABILITY  COUNTS 

DIXON'S  olAV«?T.  PAINT 

is  the  "LONGEST  SERVICE"  paint.  Recom- 
mended and  largely  used  as  standard  by  rail- 
road economists,  and  engineers,  throughout 
tlie  entire  world,  for  bridges,  steel  cars,  tanks. 
si<rnal  apparatus  etc.  Made  in  FIRST  QUAL- 
ITY onh.  Write  us  for  long  service  records 
and  booicler  No.  152-B. 

Made  In  JERSEY  CITY,  N.  J.,  by  the 

DIXON    CRUCIBLE    COMPANY 

ESTABLISHED  1827 


RAILWAY 
SPECIALTIES 


The  National  Maileablg  Castings  Go. 

CLEVELAND,  CHICAGO,    INDIANAPOLIS,  TOLEDO, 
SHARON,   PA.         MELROSE  PARK,  ILL. 

MALLEABLE   IRON 
AND  STEEL  CASTINGS 


PEERLESS    Throtile  Valve    Packing 

combines  long  fibre,  braided  asbestos 
with  an  efficient  and  lasting  lubricant. 
The  core  is  RAINBOW  compound 
and  the  packing  is  graphited,  ex- 
tremely durable  and  efficient. 

In  rings,  eight  to  the  set.  State  Dia. 
Red,  I  S.  Dia.  and  Depth  of  Stuffing 
Box. 


PEERLESS  RUBBER  MFG.  CO. 

31  Warren  Street,  New  York 


The  Air  Brake  Game 


today  is  a  complicated  one — and  is  growing  more  so  daily. 
No  longer  will  one  general  rule  fit  all  cases — each  individual 
case  is  a  problem  in  itself,  and  as  such  must  be  met  and 
solved.  Our  Engineering  organization  combines  the  experi- 
ence of  all  railroad  air  brake  engineers  and,  therefore,  is 
specially  fitted  to  take  up  and  solve  any  and  all  air  brake 
problems.  Their  services  are  free  to  our  customers,  who 
are  requested  to  call  them  in  en  all  air  brake  work,  whether 
it  be  new  specifications,  modification  of  old  equipment,  or 
just  ordinary,  plain,  every-day  troubles. 

Westin2:house  Air  Brake  Co. 

General  Office,  Wilmerding,  Pa. 

New  York,  City  Investing  Building;  Pittsburgh,  Westinghouse 
Building;    Chicago,  Railway  Exchange  Building; 
St.   Louis,    Boatmen's  Bank  Building. 


Westinghouse 
Electric  Arc  Welding  Outfits 

have  reduced  the  repair  costs  in  many  railroad  shoos. 

They  save  their  cost  in  three  months  time. 

Full   information    on   request. — Booklet   3049-A. 

Westinghouse 
Electric  Motors  for  Railroad  Shops 

Pressed-Steel   Types    for   either    alternating   or    direct 

current.     Rugged,  serviceable,  efficient  and  long  lived. 

Full  information  on  request. 

Westinghouse  Electric  &  Manufacturing  Go. 

Sales  Offices  In  All  /\iu\  ^^^^  PITTSBURGH 

Lar^e  American  Cities  V^^/  PENNSYLVANIA 


2-10-2  TYPE  LOCOMOTIVES 


Total  Weight  of  Engine,  352,500  pounds;  Weight  on  Drivers, 
293,000  pounds;  Diameter  of  Drivers,  57  inches;  Tube  Length, 
17  feet;  Boiler  Pressure,  190  pounds;  Cylinders,  28x32  inches; 
Maximum  Tractive     Power,   71,200  pounds. 

Because  of  its  long  rigid  wheel  base  many  railroad  offi- 
cials have  had  to  eliminate  the  2-10-2  type  when  consid- 
ering  more    powerful   locomotives. 

Lateral  motion  driving  axles  and  boxes  were  applied  to 
the  New  York,  Ontario  &  Western,  2-10-2  type  locomo- 
tives to  reduce  the  rigid  wheel  base  to  that  which  is  in 
common  use  on  Consolidation  and  Mikado  type  loco- 
motives, and  at  the  same  time  secure  the  advantages 
of  the  ten-coupled  wheel  arrangement  with  the  resulting 
increased   capacity  of  the   locomotives. 

Write  us  for  further  information  regarding  the  lateral 
motion  device 

AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET,  NEW  YORK 


YOU  GET  THE  MAXIMUM  OF  DURABILITY  FROM  OUR 

SEMAPHORE  ENAMEL 

All  colors — Write  to  us  for  samples. 

Yarnall  Paint  Company 

MANUFACTURERS  -  -  -  PHILADELPHIA 


This  Space  Por  Sal* 


Railroad  Repair  Shop  Equipment 


Combining  all  modern  features  for 
rapid,  convenient  operation. 


MACHINE  TOOLS 
STEAM    HAMMERS 


ELECTRIC 

TRAVELING 

CRANES 

P.T  W. 
SMALL  TOOLS 
AND  M.  C.  B. 

GAUGES 


Niles  New  Model  Driving  Wheel  Lathe 
Has  broken  all  wheel  shop  records. 


WRITE  FOR  CATALOGUE 


NILES -BEMENT- POND  CO 

111  Broadway,  New  York.        Pittsburgh  Office,  Frick  Building. 


Making  Thermit  Weld  Without  Removing 
Frame 


Welding  Frames 
In  Place 

With  Thermit 

Saves  Time  and  Money 

The  mechanical  officials 
of  420  Railroad  Shops 
are  saving  thousands  of 
dollars  every  yeai  using 
trame  "Thermit"     for     welding 

their    broken    engine    frames    in    place,   and   are    returning    their 

engines  to  service  in  from  10  to  24  hours. 

If  you  are  not  using  Thermit  in  YOUR  shop  you   are   not 
taking  advantage  of  the  great  saving  that  Thermit  can   efifect. 

Our   new   pamphlet   2167    will    describe   and    illustrate    what 
Thermit  is  doing  for  others.     Shall  we  send  it? 

Goldschmidt  Thermit  Company 

WILLIAM  C.  CUNTZ,  General  Manager 
120  BROADWAY,  NEW  YORK 

103  Richmond  St.  W.,  Toronto,  Ont.  329-.?.^S  Folson-  St.,  San  Francisco 

7300  S.  Chicago  .^ve.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.   S.   A. 


■C^^Sfe 


■,i»*--    — .^ 


'  ^.      i^-^K^ 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 

Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves    flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small   brick   of  light  weight. 

Cools  off  quickly. 

Many  other  good  features. 


y 


30  Church    Street,  McCormick  Building, 

New  York  Chicago 


TI16  Bgsi  syijDo  I 

FOR  LOCOMOTIVE  FIREBOXES 

Railroads  Are  Now  Using 

Tilt)  Tai(i  FI6XIDI6  Maubolt 

At  the  Rate  of 
1.250,000    A    YEAR 

Our  Services  Are  Always 
At    Your    Command 

FLANNERY  BOLT  CO. 

Vanadium    Building 

PITTSBURGH,    PENNA. 

B.  E.  D.  Stafford,       General  Manager 

J.  Rogers  Flannery  &  Co. 

SELLING  AGENTS 

Vanadium    Building 

PITTSBURGH,  PENNA. 

^^^s 

^ 

This  Space  For  Sale 


HUNT-SPILLER  IRON 


HAS   THE 


STRENGTH  AND  WEARING  QUALITIES 

THAT    ARE   ARSOLUTELY    NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES  MODERATE  RESULTS  GREAT 

Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporaiion 


W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

•    Sales  Manager. 


OFFICE    AND    WORKS: 
383     DORCHESTER     AVENUE 
SO       BOSTON       MASS. 


GALENA-SIGNAL  OIL  COMPANY 


FRANKLIN,    PENNA. 


Sole  manufacturers  of  celebrated 

GALENA    LUBRICANTS 

PERFECTION  VALVE  and  SIGNAL  OILS 

and 

Galena  Railway  Safety  Oil 

Manufactured    for 

STEAM  AND  ELECTRIC  RAILWAY  USES   EXCLUSIVELY 
Guaranteed  Cost  Expert  Service  Free 

CHARLES  MILLER,  S.  A.  MEGEATH, 

Chairman.  President. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,   PENNA. 

MANUFACTURING  SPKCIALISTS 

OF  MALLFABLK  CASTINGS 

FOR  THE  RAILROAD  AND 

CAR  COMPANY  TRADE. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 


INDEX— ADVERTISERS. 


NAMIi 
American  Arch  Co. 


I'age 


American  Hrakc  Shoe  &  Fouiuli  y 

Co iii 

American  I-oconiotivc  Company.  .  .      viii 

Italdwin  Locomotive  Woiks x 

Hall  Cliemical  Co v 

Hrady    Urass    Co Front  Cover 

Butler  Drawbar  Attachnunt  Co.  .  .     xviii 

Chicago  Pneumatic  Tool  Co v 

Crosby  Steam  Gage  cS:  Valve  Co.  .  .  .         v 

Davis  Brake  Beam  Co xxi 

Dixon,  Jos.,  Crucible  Co vi 

Flannery  Bolt  Co xi 

Fort  Pitt  Malleable  Iron  Co xii 

Galena  Signal  Oil  Co.  . xii 

I'lein    .Manufacturing    Co. ...  Front  Cover 

Goldschmidt  Thermit  Co ix 

Gould  Coupler  Co ii 

Graham     Nut    Company ....  Front  Cover 

Homestead  Valve  Mfg.  Co iv 

Hunt-Spiller  Mfg.  Co xi 

Independent  Pneumatic  Tool  Co.  ...       ii 

Jacobs-Shupert  U.  S.  Fire  Box  Co..      xvi 

Johns-Manville  Co xix 

Johnson  Bronze  Co i 

Locomotive  Superheater 

Company Front  Cover 

Magnus  Company vi 

Manning,  Maxwell  &  Moore iii 


.\  A  M  !•;  Page 

McConway  &  Torley  Company xv 

Nathan  .Manufacturing  Co iv 

National  Car  Wheel  Co iii 

National  Malleable  Castings  Co vi 

Niles-Bemcnt  Pond  Co ix 

Page  Woven  Wire  Fence 

Co Front  Cover 

Peerless  Rubber  Mfg.  Co 


Pressed  Steel  Car  Co xx 

Railway  Steel  Spring  Co xvi 

Safety  Car  Heating  &  Lighting  Co.       xvi 

Schaefer  Equipiuent  Co xviii 

Sipe,  James  B.,  &  Co iv 

Standard  Coupler  Co xix 

Standard  Heat  &  Ventilation 

Company,  Inc xix 

Standard  Steel  Car  Co xviii 

-Steel   Car    Forge   Co Front  Cover 

Stucki  Co.,  A xxi 

Suydam,    M.    B.    Co Back  Cover 

The  U.  S.  Metallic  Packing  Co xvi 

Union  Spring  &  Mfg.  Co xiv 

Union  Steel  Casting  Co xix 

VVestinghouse  Air  Brake  Co vii 

Westinghouse  Electric  &  Mfg.  Co.  .       vii 

\'arnall  Paint  Co viii 


Union  Spring  &  Manufacturing  Co. 
SPRINGS 

Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


"s  •■^- 


Lightest  and  Strongest  M.  C.  B 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL    OFFICE: 

Eirst  National  Bank  Bldg.,  Pittsburgh,  Pa. 


NEW  YORK    -    50  Church  Street. 
CHICAGO        -    Fisher  Building. 
ST.  LOUIS       -    Missouri  Trust  Building. 
RICHMOND,  VA.,  AMERICAN  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 


OFFICIAL  PROCEEDINGS 

OF 

The  Railway  Club  of  Pittsburgh 


Organized    October    18,    1901. 


rul)lislu-(l    iiioiulily,    cxcciil    Jiitu-,   July    ami    August,    l>y    The    Railway    CIul)    of    Pitls- 
1><"k''.   J-    !'•    AiuK  1X111,    Stcrclary.     (uiui.il    ()flKis,    I'liina.    K.    R.,    I'itlslnirgh,    I'a. 

l-'iitiiL'(l    as    SiTtmci    t'!a.-s    MiilUr    I'\liruaiy    (i,    I'.M.'i,    al    llir    I'ostoflici.'    at    I'i-.tsburgh, 
iiii.Kr    llu-    Act    of    Maicli   :;,    ISTH. 


VOI.XV]  Pittsburgh,  Pa.,   Dec.   \6,   I9I6.  'iill^K^S^ 


OFFICERS    FOR   1916—1917 

President 

1     (;.    ("ODK, 

Ciiinal  .\lanager.  W.  P.  T.  K.  K., 

PittsDurgli,  Pa. 

First   Vice    President  Second    Vice    President 
II. H.    .M.VXl-lKLl),  D.    M.    HOWE, 

Supt.  .Motive  Power,  P.  R.  K.,  Paint  Expert, 

I'ittsburgli,  Pa.  Pittsburgh,  Pa. 

Secretary  Treasurer 

I.    i:.    ANDERSON,  F.    H.    STARK, 

Chief  Clerk,  Supt.  .M.  P.,  P.  R.  R.,  Genl.  Supt.,  Montour  R.  R., 
Pittsburgh,  Pa.  Coraopolis,  Pa. 

Executive    Committee 
L.  11.    1  I'R.NER,  Supt.  ]\Iotive  Power,  P.  &  L.  Iv  R.  R.,  Pittsburgh,  .Pa. 
L).  1.  REDDING.  Asst.  Supc.  .Motive  Power,  P.  &  L.  E.  R.  R.,  McKees  Rocks,  Pa. 
F.  R.  MeFl-: ATTERS,  Supt.  Union  R.  R.,  East  Pittsburgh,  Pa. 
.■\.  G.  MITCH  1:1,1-.  Supt.  .Monon.  Div.,  Peiiiia.  R.  R,,  S.  S.,  Pittsburgh,  Pa. 
F.  M.  Me.\'L'ET\',  Supt.  Mo'ive  Power,  Monon.  Conn.  R.  R.,  Pittsburgh,  Pa. 

Finance   Committee 
STEPHEN'  C.  M.\SON,  Secretary,  The  MeConway  &  Torlcy  Co.,  Pittsburgh,  Pa. 
E.  K.  CONXEEEY,  .\sst.  to  Vice  Presiden;,  P.  &  1-.  E.  R.  R.,  Pittsburgh,  Pa. 
CH.AS.  .\.  EIXDSTROM,  Asst.  to  President,  Pressed  Steel  Car  Co.,  Pittsburgh,  Pa. 
L.  C.  BIHEER,  Traffic  Manager.  Carnegie  Steel  Co.,  Pittsburgh,  Pa. 
WALTER  \'.  TURNER.  Asst.  Manager, 
Westingliouse  Air  I'.iake  Co.,  Wilmerding,  Pa. 

Membership   Committee 
FR.\NK  T.  l..\NAll.\N,  President,  Fort  Pitt  Malleable  Iron  Co.,  Pittsburgh,  Pa. 
A.  STUCKI,  Engineer,  Pittsburgh,  Pa. 
C.  O.  DAMliACH,  Supt.,  W.  P.  T.  R.  R.,  Pittsburgh,  Pa. 

HARRY  HOWE,  Inspector  of  Castings,  Pressed  Steel  Car  Co.,  McKees  Rocks,  Pa. 
R.  L.  KLEINE,  Chief  Car  Inspector,  P.  R.  R.,  Altoona,  Pa. 

]!.  !•:   1)   ST.XFFORl).  (leneral  Manager,  Flaniiery  IJolt  Company,  Pittsburgh, Pa. 
S.\MUEL  LYNN,  Master  Car  Builder,  P.  &  L.  E.  R.  R.,  McKees  Rocks,  Pa. 

Entertainment    Committee 
D   H    .\.MS1'..\RY,  District  Manager,  Dearborn  Chemical  Co  ,  Pittsburgli,  Pa. 
HARRY  MURDOCH,  President,  H.  Murdoch  &  Co.,  Pittsburgh,  Pa. 
E.  C.  SATTI.EY,  General  Manager,  Page  Woven  Wire  Fence  Co.,  Monessen,  Pa. 

Past   President 

J.  n.  McCONNELL October,  1001,  to  October,  lOO.'J. 

L.     H"    TURNER November,  ]!)(i:;,  to  October,  lOOjj. 

p"  H    ST.XRK November,  l!)0."i,  to  October,  1007. 

*  H    W.W.\TTS November,  I'.IOT,  to  April,  1!K)S. 

D.  I.  RI^DDI  \G.  ...  ... November,  li)()S,  to  October,  lltlO. 

F   R    .McFlvXTTERS November,  ]!)10,  to  October,  l!n2. 

A.  G.  MITCilELE.".  .  . November,  ]!)12,  to  October,  1014. 

F.  M.  McNULTY.  ." November,  ]!)14,  to  October,  1010. 

*  Deceased. 


IMeetings   held  fourth    Friday  of  each   month,   except  June,  July  and  .\ugust. 


PROCEEDINGS  OF  MEETING, 
DECEMBER  18,  1916. 

The  monthly  meeting-  of  The  Railway  Club  of  Pittsburgh 
was  called  to  order  by  President  J.  G.  Code  at  8  o'clock  p.  m.  at 
the   Commercial   Club  auditorium. 

The    following;  ""entlemen   recfistered  : 


MEMBERS. 


Adams,  Lewis 
Anderson,  A.  E. 
Anderson,  J.  B. 
Antes,  E.  h. 
Armstrong,  T-  L. 
Babcock,  F.  H. 
P.arth,  J.  W. 
Battinhouse,  J.  M. 
J  'erghane,  A.  L. 
Bosley,  N.  D. 
lUiffino-ton,  W.  P. 
Calvin,  A.  W. 
Casbiday,  C.  R. 
Chester,  C.  J. 
Code.  J.  G. 
Conner,  W.  P. 
Cotton,  A.  C. 
Courtney,  D.  C. 
Cunningham,  W.  P. 
Donovan,  P.  H. 
Draver.  U.  S. 
Elvcrson,  H.  W. 
Emery,  E. 
Ewald,  Wm. 
Evans,  E.  J- 
Fields.  A.  C. 
Flinner,  John 
Forrest.  C.  H. 
Freshwater,  F.  H. 
Frev,  A.  R. 
Gellinger,  Chas.  W. 
dies.  George  E. 
Gilg.  H.  K 
Gowdy.  H.  K. 
Greeve.  Robert  E. 
Grewe,  H.  F. 
Gross,  C.  H. 
Grow,  C.  D. 


1 1  an  son,  G.  1,. 
llettler,  R.  C. 
Hindman,  S.  M. 
Hoft'man,  C.  T. 
ITolbrook,  W.  H. 
Howe.  ITarrv 
TTuchel.  TI.  G. 
Hudson.  W.F. 
Kellv.  IT.  i:. 
Kellev.  H.  D. 
Kincb.  E.  F.. 
Kna]iii,  A.  1 ). 
KniiiiiuT.  J.  il. 
Lanalian.  I'^rank  J. 
Fang.  W".  C. 
Lansberrw  W.  B. 
Lawle>-.  R.  X. 
IJdstone.  F.  J. 
Findstroni.  Chas.  A. 
Ekwelvn.W.  R. 
Fobez.'P.  L. 
Long.  R.  M. 
Lvnch.  P.  \\'. 
^[aicr.  T.  L. 
^rarshall,  W.  T. 
:\rask.  IT.  K. 
^[athus,  D.  L. 
]\Tilligan.  E. 
Mitchel!.  A.  G. 
AFcAbee.  W.  S. 
McCollum.  G.  C. 
McDonnell.  F.  V. 
^IcFarland,  H.  L. 
McFeatters.  F.  R. 
McXultv.  F.  M. 
O'Connor,  M. 
Orbin,  George  N. 
Pcnnepacker.  N.  W. 
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Pratt.  I.  I). 
Koddiiij^.  D.  j. 
Ixicliardson,  C.  A. 
Saints,  Chas.  A. 
vSchaotTer.  l\ 
Schillor.  Jolin 
SclionibcrLi'.  W.  T. 
Slocnian.  W.  C. 
Smith,  C.  I'. 
Smith.  D.W. 
Spichnaim.  |.  A. 
StatTon!,  r,.'E.  D. 


StiUinj^s,  W'ilham 
Stucki.  A. 
Stum])f.  !•".  L. 
Sucktk-ld.d.  A. 
Thomas.  I'\  15. 
Thomas.  J.  II. 
Turner.  Walter  \  . 
Wahhc-r.  O.  C. 
^^'ciss.  C. 
WilHams.  II.  S. 
Williamson.  J.  A. 
Writ::ht.  J.  Vk 


VISITORS. 


Ikmkat.  I.  G. 
P.cndall.D.  P. 
IVoit.  C.  A. 
lirowarskv,  E.  L 
lUird.C.  E. 
Cady,  Wm.  M. 
Cadman,  M.  M. 
Cadman,  R.  N. 
Clapper.  H.  A. 
Critchlow.  G.  N, 
Darbv.  A.  O. 
Doolin.  C.  H. 
Downs,  I.  G. 
Dummctt,  T.  C. 
Ekes,  E. 
Flinn.  R.  H. 


1  la^niond.  C.  W. 
Jones,  H.  A. 
Jones.  O.  B. 
Katzin.  William 
Lee.  R.  E. 
Lowerv.  Joseph 
IMaliphant.  C.  W. 
Mead.  E.  P.. 
Miller,  G.T  I. 
McEanijhlin.  R.  W. 
Rockers,  W.  R. 
Shimer,  J.  H. 
Sneck,  Pi. 
Stenson,  G.  A. 
Wolf,  M. 
Woltz,  M.  H. 


The  roll  call  was  dispensed  with,  the  attendance  being  re- 
corded on  the  re!i"istry  cards. 

The  reading  of  the  minutes  was  dispensed  with  and  the 
minutes  as  submitted  for  printing  approved. 

The  Secretary  read  the  following  list  of  applications  for 
membership : 

Broome.  S.  P..  Representative  A.  M.  Byers  Co..  235  Water 
Street.  Pittsburhg.  Pa.  Recommended  by  li.  H.  Max- 
field. 

Canby,  J.  B.,  Representative  Chicago  Pneumatic  Tool  Co..  10 
Wood  Street.  Pittsburgh.  Pa.  Recommended  by  F.  M. 
McXultv. 
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Critchlow.  J.   \.,    vSupcrintendent  of  Inspection.   Crucible   Steel 

Co.,  Midland,  Pa.     Recommended  by  M.  O'Connor. 
De\^ore.  Harry  T.,  Assistant  General  Foreman  Car  Shops,  P.  & 

I,.  H.  R.  R.,  1234  Resaca  Place,  X.  S.,  Pittsburgh,  Pa. 

Recommended  by  Saml.  I.ynn. 
Dodds,     Rthan     T.,     Representative     Flannery     Bolt     Company, 

Vanadium  Building,  Pittsburgh,  Pa.  Recommended  by 

B.  E.  D.  Stafford. 
Dummett.   T.   C.   Clerk,   Union  R.   R..  6   Luray   Street.  N.   S.. 

Pittsburgh,  Pa.     Recommended  by  J.  L.  Maier. 
Flannery,   J.    Rogers.    A'ice-President,   Flannery   Bolt   Company,. 

Vanadium  Building,  Pittsburgh,  Pa.  Recommended  by 

B.  K.  D.  Stafford! 
Flinn,   R.    H..  Assistant   Master  Afechanic,   Pennsxlvania   Lines 

West,  X.  S.,  Pittsburgh.  Pa.     Recommended  by  F.  V. 

McDonnell. 
Foster,  John  S.,  Engineer,  W.  L.  E.  &  W.  P.  T.  Railway,  Mas- 

sillon,  Ohio.     Recommended  by  C.  O.  Damliach. 

Gorsuch.  C.  B.,  Superintendent  B.  &  O.  R.  R..  B.  &  O.  R.  R. 

Depot.  Pittsburgh,  Pa.     Recommended  by  J.  A.   Spiel- 

mann. 
Grayble,  R.  A..  Clerk,  P.  &  E.  E.  R.  R.,  218  Sagamore  Street, 

Pittsliurgh,  Pa.     Recommended  b}'  Saml.  Lynn. 
Haymond,  C.  \\'..  Foreman  Car  Repairs,  P.  &  L.  E.  R.  R.,  217 

S(3uth     Garland    Avenue,     Youngstovvn,    O.       Recom- 
mended by  Saml.  Lynn. 
Heinemann.  W.  G.  H.,  Inspector,  P.  R.  R.,  3952  Hovvley  Ave., 

Pittsburgh,  Pa.     Recommended  by  F.  S.  Robbins. 
Flyland,    Chas.,    Boiler    Expert,    Flannery    Bolt    Company,    926 

Francis     Street,     Jackson,     jNIich.      Recommended     by 

B.  E.  D.  Stafford. 
Keller,    W.   L.,    Traveling    Car    Inspector,    1'.    &    L.    E.    R.    R., 

McKees  Rocks,  Pa.     Recommended  by  Saml.  Lynn. 
Kohl,  H.  J.,  Foreman  Passenger  Cars,  P.  &  L.  E.  R.  R.,   1106 

Tweed     Street.     Pittsburgh,     Pa.      Recommended     by 

Saml.  Lynn. 
Kuhnert,    C.    C.    Photographer,    Westinghouse    Air    Brake   Co., 

East  McKeesport.  Pa.  Recommended  by  F.  B.  Thomas. 
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]\loCc)nn.  (;.  K..  Ckrk.  M.  C\  I'..  Office.  I'.  &  1..  Iv  R.  K..  McKecs 

Rocks.   I'a.     RcconinK'iuk'd  by  Saml.  I.\nn. 
O'M.-illcy.   W.    0..    ManaL;cr.    Crucible    vStccl   Co..    Midland.    Pa. 

Reconiiiioiidcd  by   AI.  O'Connor. 
O'Xoil.    11..  Loci)niotivo   JCn<.^incer,    15.   &   O.    R.    K..  4X17    Lytic 

Street,     llazlewood,     I'a.        Keconiniended     by     D.     C. 

(Courtney. 
Ralph,  J.  K.,  Foreman,   \\  &  I..  \\.   \\.  R..   un)   b'ourlh  Avenue, 

Coraopolis,   I'a.      Keconiniended  by  Saml.  J^ynn. 
Ramsdcll.  F.  E..  Train  Master  P.  &  L.  H.  R.  R.,  McKees  Rocks, 

Pa.     Recommended  by  A.  D.  Brown. 
Rogers,  W.  R.,  Chief  Joint  Inspector,  P.  &  L.  E.  and  Erie  R.  R., 

Youngstown.  Ohio.     Recommended  by  Saml.  Lynn. 
Smithson.    A.    D..    Clerk,    Union    Star    Line.    Fulton    Building, 

Pittsburgh.  Pa.     Recommended  by  M.  O'Connor. 
Thomas.  E.  K.,  Master  Mechanic,  Aetna  Chemical  Co.,  21  Park 

Street,  Crafton,  Pa.     Recommended  by  Chas.  Newlin. 
Weaverling,  J.  IT.,  Chief  Dis])atcher.  B.  8z  O.  R.  R.,  Room  310, 

B.    &    O.    De]X)t,    Pitt.sburgh,    Pa.      Recommended    by 

J.  A.  Spielmann. 
Wright,    C.    W.,    Secretary.    Steel    Car   Forge    Company,    11 27 

I'rick    Building,    Pittsburgh,    Pa.      Recommended    by 

Frank  J.  Lanahan. 

PRESIDEXT  CODE:  Upon  approval  by  the  Executive 
Committee  and  the  payment  of  one  year's  dues  these  gentlemen 
will  become  members  without  further  action. 

The  subject  for  discussion  this  evening  is  "Freak  Inven- 
tions" or  "Freak  Patents."  We  know  from  a  source  very  close 
to  the  speaker  of  the  evening  that  down  at  the  Patent  Office 
in  Washington  they  have  two  classifications  of  patents,  Turner's 
and  Miscellaneous.  I  am  not  so  sure  from  which  classification 
he  gets  his  material  for  the  address  this  evening,  but  that  no 
doubt  will  develop  a  little  later. 

It  would  be  idle  for  me  to  undertake  to  introduce  to  the 
Railway  Club  of  Pittsburgh  the  speaker  of  this  evening,  so  I 
will  simply  give  Air.  Walter  V.  Turner  the  floor. 
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.MR.  TURNER'S  TALK  (JX  FREAK  PATEXTS, 

AIADE  BEFORE  THE 

R  VTTAVAY  CLUB  OF  PITTSBURGH 

DECEMBER  i8.  iyi6. 

[NTr.  Walter  A'.  Turner.  Assistant  ^Manager  of  the  W'esting- 
iioiise  Air  Brade  Company,  threw  on  the  screen  some  lantern 
slides  which  were  taken  from  letters  patent  issued  by  the  United 
States  Patent  Office  at  Washington.  These  slides  illustrated 
tlcvices  of  a  freakish  nature  on  which  patents  had  to  be  granted 
b}-  the  office  because  of  the  nciv  and  novel  features  involved. 

]Mr.  Turner  had  extracts  to  read  from  the  various  letters 
paftnt,  because,  as  he  explained,  words  quite  failed  him  in  ex- 
pressing properly  the  wondrous  advantages  the  freak  patents 
oiler,  and  the  inventor  himself  could  do  the  device  justice  in  the 
\\3.\  of  description  ! 

A!!  members  and  guests  of  the  Club  who  attended  will 
readily  appreciate  the  foregoing.  Those  who  were  absent  can- 
not be  further  enlightened — it  was  their  misfortune  not  to  have 
seen' the  slides  and  heard  the  remarks. 

PRESIDEXT:  I  feel  quite  certain  that  our  friend  Turner 
is  in  both  those  classifications  at  Washington.  Is  there  any  dis- 
cussion ? 

DISCUSSION. 

MR.  D.  J.  REDDIXG:  There  is  not  much  use  'of  anyone 
trying  to  criticize  or  comment  on  ^\r.  Turner's  inventions.  '  The 
last  ones  shown,  while  he  did  not  say  so.  are  the  inventions  of 
Mr.  Turner,  and  I  think  peihaps  he  is  the  only  man  in  the  room 
or  in  the  country,  who  could  tell  you  all  about  them.  -  But  the 
fact  is  that  ]\Ir.  Turner  is  a  wizard.  One  of  the  most  remarkable 
things  I  know  of  his  having  done  was  in  connection  with  a  test 
on  the  Lake  Shore  a  few  years  ago,  where  they  found  that  the 
best  brake  they  had  would  not  stop  trains  fast  enough,  at  least 
not  as  fast  as  they  wanted  them  to  be  stopped.  They  held  up 
their  test  either  seven  or  eight  days,  I  forget  which,  and  Mr. 
^*urner  came  back  to  Pittsburgh  and  finished  in  the  machine  shop 
a  coin|)lete  new  brake  that  had  never  seen  the  light  of  day  before, 
i\n(\  took  it  back  and  put  it  on  the  train,  and  cut  down  the  length 
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of  I'u'  stop  by  a  very  rcinarkahlf  pcrceiitaj^c'.  TIhtc  were  no- 
tiraw  iii^s  made  of  the  deviee  until  after  it  was  all  done.  It  was 
worivcd  (  ut  entirely  in  the  shop  hy  the  m'ntlenian  who  has  just 
ontert aired  us. 

!*K()1'1{SS(  )k  L.  1'.  h:XI)SI-i':\' :  I  for  one  am  -oinj:;  to 
have  a  i^reat  deal  more  patii'uee  with  all  per]Ktual  motion  inven- 
tors .suiee  Mr.  'I'urner  said  he  had  started  out  to  make  a  pcr- 
i:ctual  motion  machine.  iAbout  every  third  or  fourth  month  a 
man  comes  into  my  office  with  a  i)erpetual  motion  machine,  .so  I 
am  goinij"  to  have  more  consideration  for  him  as  he  ma\"  \'et  find 
s>.)methinj^-  "reat.  Those  of  us  who  have  studied  in  detail  some 
of  the  thini;s  INfr.  n\u"ner  has  L;()tten  out  a])]:)rcciate  beyond  a 
diivih;  their  excellence.  Xevertheless  ever\-  man  who  got  up  a 
patent  slunvn  on  the  screen  tonight  was  going  to  make  millions 
cut  of  it.  I  feel  sorr\'  for  a  good  man\-  of  them,  hut  1  do  not 
feel   very   sorry   for   .Mr.   Turner. 

.•\nd  that  reminds  me  of  a  little  story  1  heard  the  other  day 
about  a  colored  fellow  and  a  jew  that  got  to  Heaven  about  the 
v.an.e  t'me.  The  colored  fellow  was  just  a  little  ahead  and  St. 
Peter  asked  him.  "NXhat  are  you  doing  here,  'Rastus?"  "I  done 
wants  in."  ".Ml  right,"  said  I'eter,  "sit  down  and  I  will  look  up 
your  record."  After  a  while  he  came  back  with  a  smile  on  his 
face  and  said.  "Come  in.  \(n\  are  one  of  the  best  men  I  have 
luu!  come  up  here  in  a  long  time.  \nu  can  have  an\thing  you 
^\ant."  Rastus  came  in.  but  the  thing  hit  him  rather  sudden  and 
he  ('.i('  not  know  just  what  to  ask  for.  Hut  finally  he  said  he 
would  like  to  have  a  seven-room  cottage  and  a  million  dollars. 
St.  I'eter  counted  him  out  the  money  and  ])ointed  down  the  street 
rmd  told  him  to  ])ick  out  the  house  he  liked  best.  The  Jt'w  \vas 
looking  through  the  bars  meanwhile  and  St.  Peter  said  to  him, 
"\\":;i-  are  \'on  and  what  do  \  on  want?'"  I  fe  said,  "1  am  .\bey 
Cohen."  "Take  a  seat  while  1  look  uj)  N'our  record."  After  a 
while  St.  I'eter  came  back  with  a  frown.  Me  did  not  say  any- 
thing at  first,  but  finally  he  said.  ".Kbey.  you  are  just  about  good 
eiMmgli  to  get  in  here  but  bardl\-  that,  ^'ou  have  always  been 
pvfHly  sharj)  in.  your  dealings  with  vour  fello\v  men,  but  you  have 
done  some  things  that  are  good  and  T  will  let  you  come  in.  Uut 
T  don't  know  that  we  can  do  very  much  for  you,  but  if  you  have 
an\    ;  1  ;all  wish  we  will  try  to  take  care  of  }ou."     And  Abe}-  re- 
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plied.  ''I  would  be  perfectly  satisfied  with  $60  worth  of  cheap 
jevvch'y  and  that  colored  fellow's  address." 

Now  I  (\o  not  think  any  of  us  would  throw  that  at  Mr. 
Turner,  because  he  gets  it  without  that.  But  I  do  want  to  say 
that  t!iis  little  explanation  which  he  gave  tonight  of  the  opera- 
tion of  trains  in  stopping  was  a  wonderful  thing  and  those  of 
you  who  have  not  studied  it  will  get  a  good  deal  of  pleasure  out 
of  doing  so. 

>1R.  FRANK  J.  LANAHAN:  I  cannot  see  where  Mr. 
Turner  need  apologize  for  an\'  lack  of  education.  As  a  matter 
of  fact,  he  has  cultivated  the  marvelous  tact  of  adapting  himself 
absolutely  to  his  surroun.dings.  It  is  the  constant  efitort  on  the 
dramatic  stage  for  the  actor  to  put  himself  entirely  in  the  atmos- 
phere of  the  time  in  which  his  character  represents,  and  unless 
he  is  cOiiipletely  absorbed  in  the  delineation,  failure  meets  his 
elToris.  To  such  a  degree  of  perfection  lias  Mr.  Turner  mas- 
tered all  these  details,  that  he  even  uses  jokes  belonging  to  the 
periods  in  which  his  various  patents  were  made.  I  noted  on  the 
screer,  a  patent  issued  in  i860  and  I  am  almost  certain  that  the 
storv  i\lr.  Turner  told  of  the  Irish  man  saving  the  Jew  was 
much  related  about  tlie  time  of  that  particular  patent — possibly 
it  vvas  a  generation  or  two  earlier,  but  our  very  earnest-minded 
English  friend,  forgetful  of  the  cob-webs  and  the  musty  flavor, 
related  the  Hibernian-Isrealite  salvation  episode  as  joyfully  as 
though  it  had  not  done  constant  service  long  before  any  of  the 
present  members  of  the  Railway  Club  were  born. 

Serioush',  though,  I  am  especially  pleased  with  Mr.  Turner's 
joking  remarks  on  the  frivolous  side  of  patents,  but  mentioning 
at  the  same  time  that  these  various  patents  may  all  be  for  a  good 
purp. 's.'  Ii  he  had  confined  himself  to  the  humorous  features 
entirely,  there  are  some  here  that  might  have  lost  sight  of  the 
fact  ci"  his  hcng  such  a  marvelous  inventor,  with  a  record  of 
patents  issued,  practically  second  to  none,  and  I  fear  have  passed 
over  the  important  fact  that  even  these  inventions  that  have  been 
shown  may  have  worth.  It  strikes  me  that  a  great  many  peo- 
ple wi^o  havf  ideas  and  are  afraid  to  develop  them  because  of 
ridicule,  might  be  induced  to  work  them  out  to  the  great  advan- 
tage of  society  at  large,  and  incidental! v  to  their  own  financial 
advancement  ^'ou  see  the  results  that  are  obtained  by  Mr. 
Turner  in  his  Westinghouse  Air  Brake,  which  his  modesty  pre- 
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vents  him  from  claiming  as  fully  and  strongly  as  he  might, 
\\'iicn  you  think  of  men  like  Prof.  Langley,  who,  as  our  good 
<ikl  friend.  L'ncle  jolm  iirashcar  has  told  us,  died  of  a  broken 
heart  on  account  of  the  criticism  that  cut  so  dee])  for  the  failure 
in  connection  with  his  airship  experiments,  we  can  sec  why  en- 
couragement should  be  given.  There  are  any  number  of  other 
individuals  wiiose  lives  ended  in  i)overty  simply  because  they 
lacked  possibly  the  commercial  instinct,  failed  to  have  the  proper 
appreciation,  but  whose  inventions  later  on  became  w'Onderful 
]jropc>sitions  for  the  furtherment  of  the  human  race.  Knowledge 
of  this  sort  should  stimulate  all  people  who  have  some  inventive 
ideas  running  through  their  system,  ])articularly  the  brainy  chaps 
that  arc  found  in  the  membership  of  the  Railway  Club  of  Pitts- 
burgh, and  that  is  a  feature  of  ]\Ir.  Turner's  talk  that  should  be 
<'mphasizcd. 

PRESTDILXT:  I  can  not  remember  as  far  back  as  i860, 
but  I  think  I  heard  that  story  soon  after  the  war.  I  see  Mr.  A. 
E.  Anderson  in  the  audience.     May  we  hear  from  him? 

MR.  A.  K.  AXDERSOX:  This  has  been  very  interesting. 
1  had  in  mind  a  question  to  ask  Mr.  Turner  as  to  wdiat  he  would 
consider  the  development  from  the  persons  who  would  spend 
their  time  and  money  in  studying  all  these  various  devices  which 
appear  to  us  to  be  exceedingly  freakish.  We  must  admit  that 
these  men  who  spent  their  time  and  went  to  the  expense  of  pay- 
ing for  patents,  thereby  aiding  in  making  the  Patent  Office  self- 
sustaining,  certainly  were  sincere  in  everything  they  did.  And 
we  know  that  a  great  many  patents  that  have  been  developed 
later  by  others  have  been  founded  on  ideas  in  some  of  these 
early  patents  and  developed  into  really  valuable  things.  And 
iny  notion  was  to  ask  Mr.  Turner  to  explain  whether  he  thought 
all  that  effort  wasted  in  a  good  many  lines  or  whether  certain 
good  had  come  from  it. 

MR.  WALTER  V.  TURNER:  That  is  a  question  rather 
hard  to  answer.  It  all  depends  on  how  far  the  people  went  after 
they  failed  to  make  a  success  or  after  the  thing  was  demon- 
strated to  be  a  failure.  I  •  sometimes  say  that  concrete  cases 
better  illustrate  the  point  than  a  dozen  references  to  the  abstract. 
I  think  if  I  could  explain  to  you  some  of  the  freakish,  foolish 
things  that  I  did  in  those  first  years  out  on  the  plains  and  in  the 
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Rocky  Mountains  you  would  think  I  was  in  the  same  class,  and 
probably  I  was.  lUit  I  always  had  in  mind  the  thought  that  I 
was  dealing  with  acceleration  and  deceleration,  that  is.  with 
force,  with  motive  power  of  some  kind.  Out  there,  for  instance. 
J  invented  such  things  as  mowing"  machines,  wind  mills  and 
devices  for  cutting  horses  loose  from  a  runaway.  You  know 
the  common  practice  with  a  wind  mill  is  to  put  on  the  brake  or 
quarter  it  with  the  wind  when  it  exceeds  a  certain  velocity.  I 
improved  that  arrangement  with  a  pantograph  motion  which,  as 
the  wind  increased,  lengthened  the  pump  stroke  so  that  it  was 
all  the  way  from  one  inch  in  a  light  wind  to  two  feet  in  a  high 
wind,  and  only  when  a  regular  blizzard  took  place  did  the  thing 
automatically  center  itself  with  the  wind.  And  in  some  sec- 
tions that  proved  to  be  (|uite  a  valuable  device.  I  never  took 
out  a  patent  on  it  because  I  did  n(jt  have  the  ])atent  notion  at 
that  time.  My  mind  never  ran  to  j^atents  until  just  before  I 
came  to  the  ^^'estinghouse  Air  Brake  C<x  These  things  served 
a  very  useful  purpose  for  me  in  that  they  gave  me  a  certain 
knowdedge  of  the  forces  at  work  in  building  up  mechanical  de- 
vices, and  my  perpetual  motion  machine  that  I  tried  to  build 
really  did  more  to  me  than  any  twent\-  years  I  could  ])ossibly 
have  spent  otherwise,  because  it  taught  nic  that  there  is  such  a 
thing  as  reaction,  that  the  greater  ftjrce  always  overcomes  the 
weaker,  and  these  became  so  firmly  imbedded  in  my  mind  that 
I  never  make  anv  attemi)t  in  these  days  t(^  Imild  a  device  before 
I  know  whether  it  will  work  or  not.  1  think  it  is  true  of  the  most 
complicated  thing  I  showed  here  tonight,  that  I  actuallx  never 
saw  it  until  it  was  completed.  It  was  from  these  foolish  devices 
on  which  I  originally  worked  that  I  got  whatever  insight  into 
mechanical  a]:)])liances  I  now  possess.  It  all  depends  upon 
whether  a  man  is  discouraged  with  his  failures  or  whether  he 
is  inspired  by  them.  I  always  claim  that  you  never  can  learn 
anvthing  from  vour  successes — it  is  onh'  from  the  failures  that 
you  can  learn.  I  am  rather  disappointed  when  a  thing  is  a  suc- 
cess. It  passes  out  of  my  mind  unless  something  unexpected 
develops.  For  example,  I  was  called  to  New  York  recently  to 
he!])  build  a  railroad  for  certain  interests — one  to  carry  ore  from 
a  hill  to  the  docks  thirteen  miles  away  on  a  four  per  cent  grade 
— quite  a  problem  when  you  consider  the  labor  they  have  to  call 
on  dow'n  there.     The  proposal  was  made  that  they  dispense  with 
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the  liiiman  equation  entirely.  This  involved  E^ettinm  rid  of  all 
the  men  excei)t  a  tower  man  and  taking  the  cars  up  the  thirteen- 
mile  i^rade  eni[)ty  and  back  down  aj^ain  loaded,  spacinj^  them 
1,000  feet  apart.  Jf  anything^  should  go  wrong  these  cars  come 
to  a  standstill;  if  everything  goes  right  they  kee])  on  going. 
That  looked  like  quite  a  problem  at  the  start,  but  it  really  turned 
out  to  be  a  very  simple  one.  What  seemed  a  very  simple  part 
of  the  problem  turned  out  to  be  a  very  difficult  one.  A  motor- 
driven  air  compressor  has  to  have  a  crank  case  and  in  that  crank 
case  stands  a  certain  amount  of  oil.  That  oil  must  be  kept  out 
of  the  motor  compartment.  Xow  each  of  these  cars,  with  90 
ton.c  load  in  them,  automatically  clamps  itsf-lf  to  a  truck  and  the 
truck  turns  over.  In  other  words,  this  is  an  automatic  car  dump. 
It  is  impossible  that  the  oil  will  not  run  to  the  top  oi  the  com- 
pressor and  yet,  it  is  understood,  the  oil  must  be  kept  out  of  the 
bearings  and  thus  out  of  the  motor  at  any  cost.  If  you  want  a 
problem  see  how  you  are  are  going  to  keep  the  oil  out  of  those 
bearings  and  the  other  jiarts  of  the  case  when  the  car  is  up  side 
down.  That  will  eventually  turn  out  to  be  a  very  trifling  prob- 
lem, but  at  the  same  time,  like  many  other  tilings,  it  is  hard  today. 

I  remember  at  Toledo,  when  we  built  the  brake  that  was 
spoken  of  by  Mr.  Redding,  several  motive  power  men  were 
walking  along  the  track.  Before  they  put  the  brake  on  1  figured 
out  that  that  brake  should  stop  that  train  with  two  or  three  mil- 
lion pounds  of  kinetic  energy  in  it  in  1,106  feet.  When  the  run 
was  made  the  train  was  stop])ed  in  1.153  feet.  Remember,  this 
was  the  second  run  ever  made  with  that  brake.  You  can  see 
how  entirely  everything  in  that  device  oijeyed  the  laws  of  nature 
from  the  fact  that  wc  could  take  an  entirelv  new  brake  and 
reduce  the  breaking  distance  from  1,780  to  1,153,  figuring  the 
stO[)  out  to  within  a  few  feet  before  ever  the  brake  was  tried  out. 
That  gives  some  idea  of  how  these  propositions  figure  out. 
When  that  train  stopped  for  the  fi.rst  time  I  was  reading  a  book. 
I  kept  on  reading  and  when  the  \  ice  President  of  our  Company, 
Mr.  Miller,  came  into  the  train  (  and  he  is  ordinarily  not  very 
emotional)  and  he  told  me  the  distance  of  the  stop.  I  don't 
know  that  I  was  a  bit  surprised.  I  expected  the  stop  to  be  that 
short.  I  did  not  see  how  it  could  help  it.  As  we  were  walking 
down  on  the  track  this  second  stop  was  coming  and  all  the  rest 
of  them  stepped  ofiF  the  track  and   T  kept  walking  on  the  ties. 
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Mr.  Gibbs  made  the  remark,  "You  better  get  ofif  or  you  will  get, 
hit."  I  said,  '"That  train  will  not  come  within  three  hundred 
feet  of  where  I  am  when  it  stops,"  and  it  did  not. 

Some  people  have  a  foolish  courage,  but  when  a  man  takes 
hold  of  a  device  that  is  a  failure  the  first  thing  he  should  do  is 
to  fmd  out  why  it  failed,  and  if  you  find  that  out  you  certainly 
have  brains  enough  to  make  it  go.  So  when  you  ask  what  the 
result  will  be  it  is  all  up  to  the  man  as  to  whether  he  will  become 
discouraged  and  quit  or  whether  he  will  fight  it  out.  So  firmly 
am  I  convinced  of  this  that  if  I  could  get  half  a  dozen  young 
fellows  to  devote  their  lives  to  some  purpose  I  know  they  could 
not  fail.  I  know  it  is  just  a  case  of  whether  or  not  they  are 
willing  to  pay  the  price. 

MR.  REDDIXG:  If  no  one  else  wishes  to  ask  any  ques- 
tions, I  think  the  least  we  can  do  to  show  our  appreciation  of 
what  he  has  shown  us  here  tonight  and  our  appreciation  of  the 
mnn  and  of  the  real  inventions  he  has  brought  out,  is  to  give  him 
a  vote  of  thanks.  I  move,  therefore,  a  rising  vote  of  thanks. 
tniicss  Mr.  Turner  has  something  else  to  add. 

I\JR.  TURNICR:  I  intended  to  call  attention  in  my  last 
remarks  to  a  gentleman  here  who  has  really  done  one  of  the 
most  wonderful  things  in  regard  to  the  controlling  of  trains  I 
know  of  and  I  wanted  to  use  that  as  an  illustration.  When  I 
was  out  West  T  heard  a  lot  about  the  Armstrong  brake.  Of 
course  out  on  those  mountains  they  had  iise  for  it.  It  is  a  very 
hard  thing  to  build  a  hand  brake  that  will  control  some  of  those 
heavy  vehicles.  The  force  has  to  be  multiplied  a  great  deal. 
^^'hen  I  came  to  Pittsburgh  I  learned  that  this  x\rmstrong  brake 
was  the  Lindstrom  brake,  and  from  the  day  that  brake  was  put 
on  passenger  cars  it  has  so  well  fulfilled  its  functions  that  it  has 
always  continued  to  be  used  and  it  is  used  today,  with  no  im- 
provement on  it  whatever.  It  is  as  perfect  a  mechanism  for 
the  purpose  as  can  possibly  be  made.  I  understand  that  when 
]\Ir.  Lindstrom  devised  that  brake  he  also  had  his  difficulties.  I 
often  come  across  this  device  built  in  Pittsburgh,  as  it  is  on  prac- 
tically every  passenger  vehicle  in  the  country  because  of  its  con- 
venience, its  reliability  and  its  multiplying  power.  It  was  called 
the  Armstrong  brake  out  there.  So  whatever  measure  of  suc- 
cess you  give  to  me  in  helping  transportation  you  must  always 
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rcnicml'.cr    ihal    mui    have    another    incinbcr    in   your   association 
\\h()  is  also  mixed  ii])  with  the  art  oi  controlling  trains. 

MK.  CIIVKIJ'.S  A.  IJXDSTROM:  Mr.  Turner's  coni- 
pluuents  arc  quite  a  surprise  to  me_.  but  nevertheless  ap])reciate(l. 
I  am  not  the  first  man  to  put  a  handbrake  lever  on  a  car,  but  1 
ihitik  1  have  a  right  tt)  claim  the  credit  for  having-  jnit  the  first 
successful  brake  lever  on  a  car.  I  had  a  great  deal  of  difficulty 
to  start  with  because  I  had  to  do  with  a  good  many  people,  both 
college  men  and  others,  who  reall\'  did  not  understand  what 
power  is  or  how  it  is  developed,  but  that  was  all  overcome  at 
last  and  what  is  known  as  the  "Lindstrom  Brake  Lever."  as  Mr. 
Turner  says,  has  been  quite  successful.  I  onl}-  wish  I  had  owned 
it,  but  I  had  to  sell  it  when  it  was  ([uite  new  and  other  people 
received  most  of  the  financial  benefit ;  however,  if  it  has  been 
of  some  service  in  railroad  operation,  I  am  very  glad  and  feel 
that  I  have  been  amply  rewarded.     I  thank  you,  ]\ir.  Turner. 

]\rR.  LAXAHxW  :  I  wish  to  second  Mr.  Redding's  mo- 
tion. I  think  we  have  had  a  very  pleasant  and  instructive  eve- 
ning and  I  think  the  sulisequcnt  remarks  thoroughly  cover  the 
point  I  wished  to  make. 

The  motion  for  a  vote  of  thanks  was  carried  unanmiuusiy. 
There  Ijeing  no  further  business, 

OX  ^ylOTIOX,  Adjourned. 
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RAILWAY   CLUB    NOTES. 


The  foUowinji'  subjects  were  presented  and  discussed  by  the 
several  Railwav  Clubs  dm-in^"  the  month  of  Deceml)er,  i<;i6.  as 
noted  below  : 

Xew  York  Railroad  Club,  Harry  D.  Vought.  Secretary, 
95  Liberty  Street,  New  York,  N.  Y. 
Subject — Annual  meeting. 

Xew  England  Railroad  Club,  Wm.  E.  Cade,  Jr.,  Secretary, 
683  Atlantic  Avenue,  Boston,  Mass. 
Subject — "Railway  Signaling"  by  C.  E.  Denny. 

Canadian     Railway     Club,     Tas.     Powell,     Secretar\-, 
P.  O.  Box  7,  St.  Lambert,  near  ^Montreal,  Can. 
vSuBjF.CT — "Heavy  Electric  Traction"  by   J.   A.    Shaw. 

Richmond  Raihva}-  Club,  I"".  O.  Robinson,  Sec'y,  Richmond,  A'a. 
Subject— "Projected  I^ight  in  Railway  Service"  by  L.  C.  Porter. 

St.  Louis  Railway  Club,  B.  W.  Frauenthal,   Secretary, 
Union  Station,  St.  Louis,  ]\Io. 
Subject — "Ho\\-    Railroad    Dividends    May    Be    Increased"    by 
Dr.  A.  Ross  Hill. 

Southern  &  South  Western  Ry.  Club,  A.  J.   Merrill,   Secretary, 

Box    1205,   Atlanta,    Ga. 
Subject — L'nknown. 

Central  Railway  Club  Buffalo,  X.  Y.,  Harry  D.  Vought, 
Secretary,  95  Liberty  Street,  New  York,  N.  Y. 
Subject — No  meeting. 

The  Railway  Club  of  Pittsburgh,  J.  B.  Anderson,  Secretary, 
207  Penna.  Station,   Pittsburgh,  Pa. 
Subjects — "Freak  Patents"  by  Walter  V.  Turner. 

Copies  of  the  above  papers  can  be  had  upon  application  to 
the  Secretary  at  the  address  given  for  a  nominal  price. 


THE  PENN  COUPLER 

Our  latest  development  of  the  N.  C.  B. 
Coupler,  a  modification  of  our  popular  Pitt  and 
J&nney  X  Couplers,  with  latest  Improvements. 

LOCK- 
TO- 
THE- 
LOCK, 

LOCKSET.  and 

KNUCKLEOPENER 

Send  for  blue  prints  and  prices. 

—MANUFACTURED  ONLY  BY 

THE  McCONWAY  ®  TORLEY  CO., 

PITTSBURGH,  PA. 


This  Space  For  Sale 


Xvi 


PiNTSCH  m  SAFETY 

MANTLE   LIGHT        ELECTRIC  LIGHT 

The  system  that  has  made  Type  "F"  regulation  en- 
good  wherever  it  has  sures  constant  lamp  volt- 
been  applied ^11^         age  and  long  lamp  life   . 

Ilie  W]  (ar  Heating  i  [#i  (o. 

Chicago,  Philadelphia,  Washington,  Boston,  9  Rpptnr  ^t      NoW  Yfirl^ 

St.  Louls.  San  Francisco.  Montreal  ^  nBllUI  OL)  nZfl   lUlK 


METALLIC 
PACKINGS 


for  Locomotive 
Piston  Rods,  Valve 
Stems  8C  Air  Pumps 

SECURITY  WRIST  PIN 
LEACH  SANDERS 
GOLLMAR  BELL  RINGER 
INDESTRUCTIBLE  OIL  CUP 
BRAIDED    SWAB,    ETC. 

The  U.  S.  Metallic  Packing  Co. 

PHILADELPHIA 


FIREBOX     FACTS 

1.  Big  locomotives   have   long  wheel    bases. 

2.  Long  wheel   bases   must  be  covered   by  long  boilers. 

3.  Long  boilers  mean   excessive  flue  lengths. 

4.  Excessive  flue  lengths  represent  investment  in  heating  surfaces  of  low 
evaporative  values. 

6.     Shorter  flues  mean  longer  fire  boxes. 

6.  Longer  fire  boxes  (with  combustion  chambers)  of  the  radial  stay  type  are 
dangerous    and    introduce   added   stay    bolt   troubles. 

7.  The  Jacobs-Shupert  sectional  fire  box  (and  combustion  chamber  when 
required)  supplies  the  means  for  designing  locomotive  boilers  of  correct 
economic  proportions  and  at  the  same  time  for  reducing  maintenance 
problems    to    a   minimum. 

"YOURS    FOR    BETTER    BOILERS" 

Jacobs-Shupert  U.  S.  Firebox  Co. 


80  Church  St.,  New  York. 


Works:   Coatesville,  Pa. 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH   STREET,  NEW  YORK 

BRANCH  OFFlCESi— CHICAGO,  ST.   LOUIS.   ST.    PAUL,   WASHINGTON,  D.  C 


This  Space  Tor  Sale 


STANDARD  STEEL  CAR  COMPANY 

r  General  Offices:  Frick  Bldg.,  PITTSBURGH,  PA.  f  BUTLER,  PA. 

OFFICES  \  NEW  YORK:     I70  Broadway  WORKS  \  NEW  CASTLE.  PA. 

I  CHICAGO.     Fisher  Building  (  HAMMOND,  IND 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.  BOLSTERS.  BRAKE  BEAMS.  ETC. 

Capacity  50,000  Cars  per  Annum     S'ite^ 

USE  BUTLER 
DRAFT  GEARS 

FRICTION    RIGGING 
PIPER  PATENTS 

200,000  lbs.  Capacity. 

Has  all  the  points  of  a  Perfect  Gear. 

TANDEM     SPRING    ATTACHMENTS     .^^,^^'1— — -— ^- 

6!4x8    or   8x8    DRAFT    SPRINGS 
PERFECT  SPRING  PROTECTION 

Butler  Drawbar  Attachment  Co. 

Send  for  Catalog  CLEVELAND,  OHIO 


SC    H   A    E    F    E  U 
DROP-FORGED  JCV 

FOUNDATION  BRAKE  GEAR  DETAILS. 

COMBINE 

MORE  STRENGTH  WITH  LESS  WEIGHT 
Schaefer  Equipment  Company 

Oliver  Building  Pittsburgh,  Pa. 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  281  COMPANIES 

SESSIONS— STANDARD  FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  205  COMPANIES 
-BOTH  MADE  BY- 

THE  STANDARD  COUPLER  CO. 

CHICAGO.  People's  Gas  Building         NEW  YORK:  30  Church  St. 


J-M  RAILROAD  SUPPLIES 

RoofiDtf  Fibre  Conduit  Brake  Liolot  aad  Blocks 

Packiaei  Locomotive  La^Klo;  Electrical  Suppliei 

Qasketi  Flexible  Armored  Squirt,  Mastic  Flooriat 

Pipe  Coveriaes  Tank,  Car  Heatin;,  Air  Speedometers 

Hair  Felt  Brake  and  Air  Siznai  Hose  Fire  Extinguishers 

Smoke  Jacks  Air  Brake  Expander  Rinz  Manual  Slack  Take  Up 

Asbestos  Wood  Steel  Car  Insulation  for  Air  Brakes 

Waterproofinz  Underzround  Conduit  Vitribestos  Stack  Lininz 

Cork  Asbestos  Cements  Refrizerator  Car  Insulation 

Write  for  Catalogs 

H.  W.  JOHNS  -  MANVILLK  COMPANY 

Xesv  Yoik  and  Every  Large  City 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


Standard  Heat^  Ventilaiion  Co.lnc. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car   Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 

165  Broadway  Kew  York 
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RreigHt  and  F^assenger 


Of  E\/ery  Description 

Pressed  Steel  Specialties 
Tank  Cars  /Vline  Cars 

Pressed  Steel 

Car 

Company 

New  York  Pittsburgh  Chicago  St.  Paul 


FOR 

GREATER  EFFICIENCY 

USE 


?^^  SOLID-TRUSS  ^^""^  "^^"" 

FOR 

Freight  and  Passenger  Equipment. 

ALSO 

Pressed  Steel  Journal  Box  Lids. 


DAVIS  BRAKE  BEAM  CO., 


JOHNSTOWN.  PA. 


FRANK  J.  LANAHAN,  Pres.      CHAS.  J.  GFAHAM,  VIce-Pres.       H.  L.  REPLOGLE,  Gen'l.  Sales 

6^^^  ..MO-"  "--^    -^  .-^<° 


This  Space  For  Sale 


This  Space  Tor  Sale 


SUYDAM'S  Protective  PAINTS 

fof  MM  to  4  SWoft 


-MANUFACTURED  BY' 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST    AND  BUTLER  ST3., 

•  CLLPHONC.  343  FISK.  PITTSBURGH,   PA 


This  Space  For  Sale. 


FOR    SALE 


BRADY  BRASS  CO. 

MANUFACTUntHS    Of 

CYPRUS  BRONZE     FOR   LOCOMOTIVE  and   CAR   BEARING   USE 

ENGINE  CASTINGS  BABBITT  METAUS 

JOURNAL  BEARINGS       MOTOR  BEARIfIGS 

aiBiral  Offlci  iDd  Works,   170-182  FourleiDtti  St.  and  169-176  FIfttsntb  St..  Jarsty  City.  H.^ 
DANIEL  M.  BRADY,  President 


SCHMIDT  SUPERHEATER  LOCOMOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St.,  New  York. 


Peoples  Gas  Bldg.,  Chicago. 


"%.» 


■-)^FF1CIAL#         P   R  O  C  E.  EDI  NGS^'rx^ 


BULLDOZER  AND  HEADING  MACHINE  WORK 

STEEL  CAR  FORGE  COMPANY 

•'FORGINQ  SPECIAUSTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


FOR    SALE 


Electrical 
Uses 


<« 


ARISTOS 

COPPERWELD 


99 


Mechanical 

Uses 


A  COPPER  CLAD  STEEL  WIRE 

Product  of  the  COPPER  CLAD  STEEL  CO.,  Pittsbureh,  P«. 
Drawn  and  Sold  Exclusively  by 

PAGE  WOVEN  WIRE  FENCE  CO.,      -     -     Monessen.  Pa- 


FOR  SALE 


TORCHES 

Gem  Torches  Save  You  Money 

Exhaustive  testi  by  largest  railway 
•ystcms  have  proven  that.  Gem 
Brazed  Seam  Torches  do  save  money. 
Let  us  prove  it.  Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH,  PA. 


Graham  Nut  Company 

F»IXXSBURGH,  PA. 


MANVFACTURERS  OF 


Hot  Pressed  Nuts,  Cold  Punclied  G.  &.T.  Nuts 
Bolts,  Lag  Screws,  Washers,  Etc. 


This  Space  For  Sale 


A   Happy 


LET  US  QUOTE  ON 
YOUR  REQUIREMENTS 


/ 


May  the  roadbed  of  1917    prove    firm    and 
smooth   and   xmy   you     get     the     right    of 
way   through  to   Prosperity. 
And  don't  forget  to  include  Johnson  Bear- 
ings in  3'our   good  resolutions. 
They'll  help  to  keep  trouble  away. 
P.  S. — I've  got  a  surprise    coming  —  look 
out  for  it   next   month. 

JIM 

OF  THE 

formerly  the  American  Car  &  Ship  Hdw.  Mfg.  C«. 
NEW    CASTLE,  PA. 


^'^IMMMMMMiMM^^MMM^WWVMMM^WWWW^W^HMMMMpqp^MMMMM^TW^MMMMrflBl 


THE 


llMlfBlB 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW  YORK 


Roller-Bearing  Compound 
Piston  Air  Drills 


Roller 
Bearings 


No.  32 
L 


The  One=Man 

Staybolt 

Machine 


Corliss 
Valves 


FURNISHED  ON  TRIAL  FREE.  WRITE  NEAREST  BRANCH 

INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago  :  New  York  :  Pittsburgh  :  Detroit :  San  Francisco  :  Birmingham  :  Montreal,  Que. 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH 

■^i  PARK.     BUILEDIING  1^- 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Ra^ilway  and  Ma^chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers ana  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  JhT^L  COMPANY 

MANUFACTURERS    OF 

''STAR  SPECIAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General    Offices: 

Rochester.    N.     Y.         Pittsburgh,    Pm.  ^i?"^^S"?°^i:  ^^ 

_  _  n,       1     J     n  New  York  Office: 

Sayre.    Pa.  Cleveland,    O.  555    WEST    34th    STREET 

New    York    City,    N.    Y.  Phila.     Office: 

606    FRANKLIN    BANK    BLDO. 


BRAKE  SHOES 

AMERICAN  BRAKE  SHOE 

AND  FOUNDRY  COMPANY 

MAHWAH,  N.  J. 

NEW  YORK  CHICAGO 

30  CHURCH   ST.  332  SO.   MICHIGAN  AVE. 


This  Space  Tor  Sale 


1612  Old  Colony  Building.  Chicago. 

Monitor,  Simplex  and  Natiian  Injectors 
for  Locomotives 

AND 

Sight-Feed  Lubricators. 

All  Specially  arranged  for  tllgb-Pressure  Engines. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES. 

Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 
Oil  Cups,  Etc. 

SOLE  AGENCY     FOR  THE 

Coale    Muffler    d    Safety    Valve    Co.,   Inc. 


ESTABLISHEt)     1864 


SIPE'S   JAPAN  OIL 


"STRENGTHENS,    DRIES,   AND    WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  USB  BY  ALL  THK  LEADING  RAILROADS  IN  THE  UNITED  STATES 
MANUFACTURED     ONLY    BY 

CHICAGO  ILL  JAMES  B.  SIPE  8l  CO.  Pittsburgh,  pa. 


U060M0T1VE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
O/V  MANY  ROADS. 
Can  be  worked  from  cab   or 
foot  board  while  running. 


A  catalog  or  call  by  Repreientativ* 
for  the  asking.     0     0     0     0     9 

HflMesteail  Valve  Mfj.  Co., 

Works:  Homestead,    Pittsbursh,  Pi. 


iFARLOW  DRAFT  ATTACHMENT  := 

(  TWIN  M.  C.  B.  DRAFT  SPRINGS 
For  ■{  OR 

(      FRICTION     DRAFT    GEARS 

THE  T.  H.  SYMINGTON  CO. 

New  York  Chicago  Baltimore  Rochester 


BALL'S  0X0  LIN  ^■'■ 

VARNISH  REMOVER  ..„...,„.  SflRITS 

TH  E   I  oEAL   PAI  NT  Ol  L 

Ball  Chemical  Co. 


P",IF^,^°  o°"'"'c.       .  Fulton  Bldg..  PITTSBURGH,  PA. 

63  W.  Van  Buren  Street. 


Logical  Construction 

is  a   feature   of 

B  O  YER 

Pneumatic  Hammers 


No.  SOX  Boyer  Riveting  Hammer.     Capacity  13^  inches. 
Length  overall  only   21^   inches. 

Boyer   Hammers  are   made   in   three   parts,   cyHnder,   handle    and 
valve— a   construction   which   facilitates   examination,   cleaning   and 
repairs,  and  extends  the  life  of  the  tool  indefinitely. 
Write  for  Hammer  Bulletin  124. 

CHICAGO  PNEUMATIC  TOOL  CO. 

PITTSBURGH:     10  and   12   Wood   St 
1052  Fisher  Bldg.  52  Vanderbilt  Ave. 

CHICAGO  Branches  Everywhere  NEW  YORK 


H.   H.  HEWITT,   President. 


W.     H.     C  R  O  FT,    Vl  C  E- PR  ES  I  DENT 


MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 


FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   POP  f   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  *■""  \ 


HEAVY  FREIGHT  CAR  SERVICE. 


MAGNUS    COMPANY 

111    BROADWAY,    NEW  YORK. 


DURABSL8TY  COU^STS 

DIXON'S  oRTriE  PftINT 

is  the  "LONGEST  SERVICE"  paint.  Recom- 
mended and  largely  used  as  standard  bj'  rail- 
road economists,  and  engineers,  thronghout 
the  entire  world,  for  bridges,  steel  cars,  tanks, 
sio-nal  apparatus  etc.  Made  in  FIRST  QUAL- 
ITY only.  Write  us  for  long  service  records 
and  bookleT  No.  152-B. 

Made  in  JERSEY  CITY,  N.  J.,  by  the 

JOSEPH    DIXON    CRUCIBLE    COMPANY 

ESTABLISHED  1827 


pIXON'S 

&a  PAINT 

JEBSH 


RAILWAY 
SPECIALTIES 


The  National  Mallealjle  Castings  Go. 

CLEVELAND,  CHICAGO,    IliDiANAPGLIS,  TOLEDO, 
SHiRON,   PA.        IVIELROSE  PARK,  ILL. 

MALLEABLE   IRON 
AND  STEEL  CASTINGS 


ERLESS 

MECHANICAL   RUBBER   GOODS  AND  PACKINGS  HAVE 
THAT  DURABILITY  DEMANDED  BY  RAILROADS. 


Peerless 


fs.  Co. 


BOSTON 


31   WARREN  ST.  NEW  YORK 

CHICAGO  PHILADELPHIA  MINNEAPOLIS 


'jf^itmi^mm^-. 


The  Air  Brake  Game 

today  is  a  complicated  one — and  is  growing  more  so  daily. 
No  longer  will  one  general  rule  fit  all  cases — each  individual 
case  is  a  problem  in  itself,  and  as  such  must  be  met  and 
solved.  Our  Engineering  organization  combines  the  experi- 
ence of  a,ll  railroad  air  brake  engineers  and,  therefore,  is 
specially  fitted  to  take  up  and  solve  any  and  all  air  brake 
problems.  Their  services  are  free  to  our  customers,  who 
are  requested  to  call  them  in  on  all  air  brake  work,  whether 
it  be  new  specifications,  modification  of  old  equipment,  or 
just  ordinary,  plain,  every-day  troubles. 

Westino:house  Air  Brake  Co. 

General  Office,  Wilmerding,  Pa. 

New  York,  City  Investing  Building;   Pittsburgh,  Westinghouse 
Building;    Chicago,  Railway  Exchange  Building; 
St.  Louis,   Boatmen's  Bank  Building. 


Westinghouse 
Electric  Arc  Welding  Outfits 

have  reduced  the  repair  costs  in  many  railroad  shops. 

They  save  their  cost  in  three  months  time. 

Full   information    on  request. — Booklet   3049-A. 

Westinghouse 
Electric  Motors  for  Railroad  Shops 

Pressed-Steel   Types    for   either   alternating    or    direct 

current.     Rugged,  serviceable,  efficient  and  long  lived. 

Full  information  on  request. 

Westinghouse  Electric  &  Maoufacluring  Co. 

Sales  Offices  In  All  /lA/N  ^^^^  PITTSBURGH 

Large  American  Cities  Vntfi^  PENNSYLVANIA 


210-2  TYPE  LOCOMOTIVES 


Total  Weight  of  Engine,  352, SOO  pounds;  Weight  on  ])rivers, 
293,000  pounds;  Diametei'  of  Drivers,  57  inclies;  Tube  Length, 
17  feet;  Boiler  Pressure,  190  pounds;  Cylinders,  28x32  inches; 
Maximum  Tractive    Power,   71,200  pounds. 

Because  of  its  long  rigid  wheel  base  many  railroad  offi- 
cials have  had  to  eliminate  the  2-10-2  type  when  consid- 
ering  more    powerful    locomotives. 

Lateral  motion  driving  axles  and  boxes  were  applied  to 
the  New  York,  Ontario  &  Western,  2-10-2  type  locomo- 
tives to  reduce  the  rigid  wheel  base  to  that  which  is  in 
common  use  on  Consolidation  and  Mikado  type  loco- 
motives, and  at  the  same  time  secure  the  advantages 
of  the  ten-coupled  wheel  arrangement  with  the  resulting 
increased   capacity  of  the   locomotives. 

Write  us  for  further  information  regarding  the  lateral 
motion  device 

AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET.  NEW  YORK 


YOU  GET  THE  MAXIMUM   OF  DURABILITY   FROM   OUR 

SEMAPHORE  ENAMEL 

All  colors — Write  to  us  for  samples. 

Yarnall  Paint  Company 

MANUFACTURERS  -  -  -  PHILADELPHIA 


This  Space  Tor  SaE€ 


Railroad  Repair  Shop  Equipment 

Combining  all  modern  features  for 
rapid,  convenient  operation. 

MACHINE  TOOLS 
STEAM  liAMMERS 


Niles  New  Model  Driving  Wheel  Lathe 
Has  broken  all  wheel  shop  records. 


ELECTRIC 

TRAVELING 

CRANES 


P.  &  W. 
SMALL  TOOLS 
AND  M.  C.  B. 

GAUGES 


WRITE  FOR  CATALOGUE 


NILES- BEMENT- POND  CO 

111  Broadway,  New  York.        Pittsburgh  Office,  Frick  Building. 


Welding  Frames 
In  Place 

With   Thermit 

Saves  Time  and  Money 

The    mechanical    officials 

of    420    Railroad     Shops 

are   saving   thousands   of 

Making  Thermit  Weld  Without  Removing        dollars   every  yeai    using 

Frame  Thermit       tor     welding 

their    broken    engine    frames    in    place,    and   are    returning    their 

engines  to  service  in  from  10  to  24  hours. 

If  you  are  not  using  Thermit  in  YOUR  shop  you   are  not 
taking  advantage   of  the  great  saving  that  Thermit  can   effect. 

Our   new   pamphlet   2167    will    describe   and    illustrate   what 
Thermit  is  doing  for  others.     Shall  we  send  it? 

Goldschmidt  Thermit  Company 

WILLIAM   C.  CUNTZ,  General   Manager 
120  BROADWAY,  NEW   YORK 

103  Richmond  St.  W.,  Toronto,  Ont.  329-3.*i3  Folsom  St.,  San  Francisco 

7300  S.  Chicago  Ave.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,   U.   S.   A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves   flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small   brick   of   light   vi^eight. 

Cools  off  quickly. 

Many  other  good  features. 
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30   Church    Street, 
New  York 


McCormick  Building, 
Chicago 


TI16  Ml  SiauDolt 

FOR  LOCOMOTIVE  FIREBOXES 
Railroads  Are  Now  Using 

TI16  Tale;  Flexible  Maybolt 

At  the  Rate  of 
1,250,000    A    YEAR 


Our  Services  Are  Always 
At    Your    Command 

FLANNERY  BOLT  CO. 

Vanadium    Building 

PITTSBURGH,    PENNA. 

B.  E.  D.  Stafford,       General  Manager 

J.  Rogers  Flannery  &  Co. 

SELLING  AGENTS 

Vanadium    Building 

PITTSBURGH,  PENNA. 


The  Draper  Manufacturing  Go. 


Manufacturers  of 

PNEUMATIC  FLUE  WELDERS 

\~'>v    Scarriii!;,    Wcldint?    and    S\vc(li>;ing    Boiler 

I'dues  up  to  4"   DianiL'tcr. 

Pneumatic  Tube  Weldmg  Machines  for  Wckl- 

i     ing  and  S\vcd,i;ing  Sui)erhcalcr  Tubes. 

/     Flue    Reclaiming    Equipment   used    in    connec- 
tion  with  Pneumatic  ]'"lue  Welders. 


HUNT-SPILLER  IRON 

STRENGTH  AND  WEARING  QUALITIES 

THAT    Ay<p:    AliSOLUTELV    NECKSSAKY     I X 

LOCOMOTIVE  CASTINGS 

RRSULTS   GREAT 
Maniifrirtured    f^nly    By 


PRICES  MODERATE 


Hunt'Spiller  Manfg.  Corporation 


W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales   Manager. 


OFFICE    AND    WORKS: 
383     DORCHESTER     AVENUE 
SO       BOSTON,     MASS. 


GALENA-SIGNAL  OIL  GDMPANY 


FRANKLIN,    PENNA. 


Sole  manufacturers  of  celebrated 

GALENA    LUBRICANTS 

PERFECTION  VALVE  and  SIGNAL  OILS 

and 

Galena  Railway  Safety  Oil 

Manufactured    for 

STEAM  AND  ELECTRIC  RAILWAY  USES   EXCLUSIVELY 
Guaranteed  Cost  Expert  Service  Free 


CHARLES  MILLER,  S.  A.  MEGEATH, 

Chairman.  President. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPKCIALISTS 

OF  MALLEABLF  CASTINGS 

FOR  THF  RAILROAD  AND 

CAR  COMPANY  TRADE. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 
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OFFICERS   FOR   1916—1917 

President 

J.    C.    CODE, 

General  Manager,  W.  P.  T.  R.  R., 

Pittsburgh,  Pa. 

First   Vice    President  Second   Vice   President 

HH.    MAXFIELD  D.    M.    HOWE, 

Supt.  Motive  Power,  P.  R.  R.,  Paint  Expert 

Pittsburgh,  Pa.  Pittsburgh,  Pa. 

Secretary  Treasurer 

J.    D.    ANDERSON,  F.   H.    STARK 

Chief  Clerk,  Supt.  M.  P.,  P.  R.  R.,  Genl.  Supt,  Montour  R   R 

Pittsburgh,  Pa.  Coraopolis,  Pa. 

Executive    Committee 
L.  H.  TURNER,  Supt.  Motive  Power,  P.  &  L.  E.  R.  R.,  Pi,ttsburgh    Pa 
D.  T.  REDDING,  Asst.  Supt.  Motive  Power,  P.  &  L.  E.  R.  R.,  McKees  Rocks    Pa 
F.  R.  McFEATTERS,  Supt.  Union  R.  R.,  East  Pittsburgh,  Pa.  ■"' 

A.  G.  MITCHELL,  Supt.  Monon.  Div.,  Penna.  R.  R.,  S.  S.,  Pittsburgh,  Pa 
F.  M.  McNULTY,  Supt.  Motive  Power,  Monon.  Conn.  R.  R.,  Pittsburgh,  Pa. 

Finance   Committee 

Pa. 

L.  C.  BIHLER,  Traffic  .Manager.  Carnegie  Steel  Co.,  Pittsburgh,  Pa  ■"    '       • 

WALTER  V.  TURNER,  Asst.  Manager, 
Westinghouse  Air  Brake  Co.,  ^Vilmer(li^g,  Pa. 

Membership   Committee 

FRANK  J.  LANAHAN,  President,  Fort  Pitt  Malleable  Iron  Co.,  Pittsburgh    Pa 

A.  STUCKI,  Engineer,  Pittsburgh,  Pa. 

C.  O.  DAM  BACH,  Supt.,  W.  P.  T.  R.  R.,  Pittsburgh,  Pa. 

HARRY  HOWE,  Inspector  of  Castings,  Pressed  Steel  Car  Co.,  McKees  Rocks,  Pa. 
R.  L.  KLEINE,  Chief  Car  Inspector,  P.  R.  R.,  Altoona,  Pa. 

B.  E.  D   STAFFORD,  General  Manager,  Flannerv  Bolt  Company,  Pittsburgh, Pa 
SAMUEL  LYNN,  Master  Car  Builder,  P.  &  L.  E.  R.  R.,  McKees  Rocks,  Pa. 

Entertainment    Committee 

D.  H.  AMSBARY,  District  Manager,  Dearborn  Chemical  Co.,  Pittsburgh,  Pa. 
HARRY  MURDOCH,  President,  H.  Murdoch  &  Co.,  Pittsburgh,  Pa. 

E.  C.  SATTLEY,  General  Manager,  Page  Woven  Wire  Fence  Co.,  Monessen,  Pa. 

Past   President 

^.  II.  McCONNELL October,  1001,  to  October,  190.S. 

L.     H.    TURNER November,  lOO.S,  to  October,  1005. 

F.  H.  STARK November,  1905,  to  October,  1907. 

•  H.  W.  WATTS November,  1907,  to  April,  1908. 

D.  T.  REDDING November,  1908,  to  October,  1910. 

F.  R.  McFE.ATTERS November,  1910,  to  October,  1912. 

A.  G.  MITCHELL November,  1012,  to  October,  1914. 

F.  M.  McNULTY November,  1914,  to  October,  1916. 

*  Deceased. 

Meetings  held  fourth   Friday  of  each  month,   except  June,  July  and  August. 
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PROCEEDINGS  OF  MEETING, 
JANUARY  26.  1917. 

The  monthly  meeting  was  called  to  order  by  President  J.  G. 
Code  at  8  o'clock,  p.  m.  at  the  auditorium  of  the  Commercial 
Club. 

The  following-  gentlemen  registered  : 


MEMBERS. 


Amsbary.  D.  H. 
Anderson,  A.  E. 
xVnderson,  G.  S. 
Anderson,  J.  B. 
Arnold.  T-  G. 
Babcock,  F.  H. 
Bean.  Wm.  H.- 
Bell, R.  P. 
Berg-,  K. 
Boslcy,  N.  D. 
Bowden,  T.  C. 
Brennan,  E.  J. 
Broome,  S.  P. 
Brunner,  F.  J. 
Buckbee.  W.  A. 
Buffington,  W.  P. 
lUirket,  C.  W. 
Caine,  C.  D. 
Chester,  C.  J. 
Chittenden.  A.  D. 
Clark,  C.  C. 
Cline.  W.  A. 
Code.  J.  G. 
Copeland,  T.  T. 
•Courtney,  D.  C. 
Cunningham,  W.  P. 
Dambach,  C.  O. 
DeVore,  H.  T. 
Draper,  Thomas 
Emerv,  E. 
Endsley,  L.  E. 
Ferren,  R.  O. 
Fleming,  H.  O. 
Flinn.  R.  H. 
Forrest,  C.  H. 
Foster,  J.  S. 
Fulton.  A.  M. 
Funk,  S.  R. 


Gray,  C.  B. 
Crrewe,  H.  F. 
Gilg,  H.  F. 
Gross,  C.  H. 
Grow,  C.  D. 
Hansen,  G.  S. 
Haynes,  J.  E. 
Heinamann,  \V.  G.  H. 
Hink.  G.  L. 
Hoitman,  C.  T. 
Howe,  D.  M. 
Huchel,  E.  W. 
Huchel,  H.  G. 
Huchel.  'Wx^^.  ]. 
Hudson.  W.  J^. 
Tames,  Robt.  E. 
Johnson,  W.M. 
Kennedy,  W.  B. 
Keptner,  J.  B. 
Kinch,  L.  E. 
Kindle.  W.  F. 
Kinter.  D.  H. 
Kinnev.  M.  A. 
Koch,'H.  J. 
Kun-inicr.  Joseph  H. 
Lanahan.  J.  S. 
Fansberry,  W.  B. 
Laurent,  George  F. 
Fehr,  H.  W. 
Lent,  T.  F. 
Long.  R.  M. 
Loughridge.  H.  W. 
Lowe.  W.'D. 
Marshall.  W.T. 
Maxfield,  H.  H. 
Merscher.  John 
Millar,  C.  W. 
Miller,  G.  H. 
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MilHken.  I.  H. 
Morris,  II.  W. 
Mo  wry,  E.  H. 
Mitchell,  A.  G. 
Mitchell,  John 
McConn,G.  E. 
McDonnell,  F.  V. 
McFeattcrs,  F.  R. 
McKinstrv,  C.  H. 
McNultv,  F.  M. 
Neff,  To'hn  P. 
Neel,  T.  M. 
Ncwburn,  T.  W. 
<^'Connor.  M. 
Parke.  F.  H. 
Painter,  Joseph 
Pearson,  A. 
Pennepacker,  N.  W. 
Pennington,  F.  W. 
Ralph,  J.  E. 
Rea,  C.  S. 
Richardson,  C.  A. 


Ridley.  R.  C. 
Robbins,  F.  S. 
Rohn,  W.  B. 
Schaff,  A.  J. 
Schaich,  W.  L. 
vSchcck,  H.  G. 
Schiller.  J.  S. 
Schwegler,  H. 
Searles,  F.  J. 
vSewell,  H.  B. 
Speilmann.  J.  A. 
Sloan,  N.  H. 
Stark,  F.  H. 
Stevenson.  Wm. 
Stillings.  Wm. 
Stucki,  A. 
Tanner,  C.  J. 
Tennant.  S.  D. 
Tucker,  J.  L. 
Turner,  L.  H. 
Vowinkel,  F.  F. 
Walthei .  G.  C. 


Williamson,  J.  A. 
VISITORS. 


Bamhart,  B.  F. 
Bronder,  N.,  ]r. 
Buell,  D.  C. 
Center,  R.  D. 
Corse.  G.  H..  Jr. 
Cox,  Thos.  M". 
Deem.  E.  E. 
DeZafra,  Carlos 
Farrel,  H.  L. 
Gardner,  H. 
Gibson,  P.  E. 
Haver,  W.  M. 
Henicuer,  L.  E. 
Kaiser,  Joseph 
Roll.  J.  F. 
EeVier,  F.  T^. 
Linfester,  L.  C. 
Luscombe,  J.  T. 


Lvnn,  Wm.,  Jr. 
Martin,  R.  A. 
Mavlock.  E.  A. 
Morris,  PI. 

McLaughlin.  George  C. 
Mcintosh,  R.  L.    ' 
Petterson,  L. 
Robinson.  W.  L. 
Rodgers,  Robert  J. 
Stanton,  Thomas 
Stenson.  G.  A. 
Tavlor,  A.  M. 
Taylor.  H.  G. 
Taylor,  James 
Thompson.  H.  H. 
Trainer.  M.  N. 
Weissert.  W. 
Zimmerman,' Saml. 


By  unanimous  consent  the  roll  call  was  dispensed  with  and 
the  minutes  of  the  last  meeting  were  approved. as  submitted  for 
publication. 
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The   Secretary    read   the   following   list   of   applications    for 
membership ; 

Boate,  H.  S.,  Piece-work  Inspector  Car  Department,  P.  &  L.  E. 
R.  R.,  323  Russehvood  Avenue,  McKees  Rocks,  Pa. 
Recommended  b\'  Samuel  Lynn. 

Bochert,  Carl  G.,  Piece-work  Inspector  Car  Department,  P.  & 
L.  E.  R.  R.,  care  Master  Car  Builder,  McKees  Rocks, 
Pa.     Recommended  by  Samuel  Lynn. 

Brown,  W.  C,  Representative  Monongahela  Lumber  Company, 
715  House  Building:,  Pittsl^urgh.  Pa.  Recommended  by 
D.  H.  Amsbary. 

Buck,  Leo,  Locomotive  Fireman,  Union  R.  R.,  209  Fifth  Ave., 
Homestead,  Pa.     Recommended  by  T.  T.  Copeland. 

Cocayne,  W.  H.,  Engineer,  Carnegie  Steel  Co.,  114  \\'est  Eighth 
Avenue,  Homestead,  Pa.  Recommended  by  T.  T. 
Copeland. 

Cox,  Thomas  \l..  Inspector,  Carnegie  Steel  Co.,  166  Steuben 
Ave.,  Crafton,  Pa.     Recommncded  by  T.  T.  Copeland. 

Evans,  J-  K-,  Foreman  Car  Repairs.  P.  &  L.  E.  R.  R.,  Dickerson 
Run,  Pa.     Recommended  by  Samuel  Lynn. 

Farrell,  H.  L.,  City  Passenger  Agent,  B.  R.  &  P.  Railway,  531 
Smithfield  Street,  Pittsburgh.  Pa.  Recommended  by 
C.  O.  Dambach. 

Fay,  Frank  L..  President,  Greenville  Steel  Car  Co.,  Greenville, 
Pa.     Recommended  by  Frank  J.  Lanahan. 

Fields,  D.  S..  Foreman.  Car  Department.  P.  &  L.  E.  R.  R.,  291 1 
Fourth  Avenue.  Beaver  Falls,  Pa.  Recommended  by 
Samuel  Lynn. 

Gaither,  Alonzo,  Locomotive  Engineer.  Carnegie  Steel  Co., 
Hays,  Pa.     Reconim.ended  by  T.  T.  Copeland. 

Gwaltney,  R.  H..  Representative.  The  T.  H.  Symington  Co., 
30  Church  Street.  Xew  York,  X.  Y.  Recommended  by 
J.  B.  Anderson. 

Hickman,  Charles  P.,  Clerk,  Car  Department,  P.  &  L.  E.  R.  R., 
217  South  Garland  Avenue,  Youngstown,  O.  Recom- 
mended by  Samuel  Lynn. 
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Hcinaucr.  J..  H..  Ganj^  Foreman  Car  Department,  P.  &  L.  E. 
R.  R.,  52  Frazicr  Avenue,  McKecs  Rocks,  Pa.  Recom- 
mended by  Samuel  L>nn.  ^ 

James,  J.  11.,  Chief  Clerk  to  General  Manager,  P.  &  L.  E.  R.'  R., 
Pittsburii^h.  Pa.     Recommended  by  A.  D.  Brown. 

Jones,  J,.  B.,  Master  Mechanic,  Pennsylvania  R.  R.,  A^erona,  Pa. 
Recommended  by  F.  S.  Robbins.  ■' 

llanna.  ^\'m.  T.,  Locomotive  Engineer,  U.  R.  R.,  836  Lilac  St., 
Pittsburgh,  Pa.     Recommended  by  T.  T.  Copeland. 

IL-iver.  \\'.  M.,  Assistant  Superintendent,  B.  &  O.  R.  R.,  B.  &  O. 
Depot,  Pittsburgh,  Pa.  Recommended  by  C.  O.  Dam- 
bach. 

Kennedy,  J.  E.,  Engineer,  Carnegie  Steel  Co.,  1214  Rebecca  St., 
Xorth  Braddock,  Pa.  Recommended  by  T.  T.  Copeland. 

Lynn,  William,  Jr..  Gang  Foreman  Car  Department,  P.  &  L.  E. 
R.  R.,  Box  161  R.  D.  3,  Coraopolis,  Pa.  Recommended 
by  Samuel  Lynn. 

Madden,  Cyril  A.,  Salesman,  E.  F.  Houghton  &  Co.,  14  Butler 
Street,  Millvale,  Pa.     Recommended  by  C.  T.  Hoffman. 

Merscher.  John.  Foreman  Car  Repairs,  P.  &  L.  E.  R.  R.,  348 
Woodward  Avenue,  ]\rcKces  Rocks,  Pa.  Recommended 
by  Samuel  Lynn. 

Mertz.  Jacob  J.,  Gang  Foreman  Car  Department,  P.  &  L.  E. 
R.  R.,  879  Railroad  Street,  McKees  Rocks,  Pa. 
Recommended  by  Samuel  Lynn. 

McKee,  Frederick  C,  Treasurer,  Winfield  R.  R.,  Second  National 
Bank  Building.  Pittsburgh,  Pa.  Recommended  by 
C.  S.  Rea. 

McLaughlin,  George  G.,  Foreman  Shipping  Department,  Car- 
negie Steel  Co.,  346  Fifth  Avenue,  Homestead,  Pa. 
Recommended  by  T.  T.  Copeland. 

Price.  Michael  J.,  Engineer,  Homestead  Steel  Co.,  701  i8th  Ave., 
Munhall,  Pa.     Recommended  by  T.  T.  Copeland. 

Rodgers,  Robert  J.,  Clerk,  Pennsylvania  R.  R.,  1203  Boyle  St., 
N.  S.,  Pittsburgh,  Pa.    Recommended  by  W.  D.  Lowe. 
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Sage.  Ralpli  \'..  Representative  Cambria  Steel  Co.,  Widener 
Building-.  Philadeljihia.  Pa.  Reconuncnded  by  Frank 
J.  Lanahan. 

Sciiotield,  J.  S.,  Representative  Atlantic  Refining  Co..  424  Sixth 
Avennc.     Pittsburgh,     Pa.       Recommended    by    T.    T.' 
Copeland. 

Shorthill.  R.  R.,  Engineer,  Carnegie  Steel  Co.,  223  West  Ninth' 
Ave.,  Homestead,  Pa.  Recommended  by  T.  T.  Copeland. 

Smith,  Joseph  V.,  ]\Ianager  vShovel  Department,  Hubbard  &  Co., 
62nd  and  Butler  Street.  Pittsburgh.  Pa.  Recommended 
by  R.  I..  ]\Tason. 

Stanton,  Thomas,  Gang  Foreman  Car  Department.  P.  &  L.  K. 
R.  R.,  4.31  Island  Avenue.  McKees  Rocks.  Pa.  Recom- 
mended by  Samuel  Lynn. 

Stevenson,  Robert.  Foreman  Car  Repairs.  P.  &:  L.  E.  R.  R., 
Newell.  Pa.     Recommended  by  Samuel  Lynn. 

Sullivan.  M.  J-,  Gang  Foreman  Car  Department,  P.  &  L.  E. 
R.  I'i..  43  Highland  Avenue.  McKees  Rocks,  Pa. 
Recommended  bv  Samuel  Lynn. 

Taylor.  James.  Special  Apprentice,  Westinghouse  A.  B.  Co.,  425 
Westinghouse  Avenue,  Wilmerding,  Pa.  Recommended 
by  C.  H.  McKinstry. 

Teckemeyer,  Fred.,  Gang  Foreman  Car  Department,  P.  &  L.  E. 

R.  R.,  153  Fairview  Avenue,  Pittsburgh,  Pa.     Recom- 
mended by  Samuel  L}'nn. 
Tennant,   S.    D.,   Gang  Foreman   Car  Department,   P.   &  L.   E> 

R.    R.,    2334    Maple    Avenue,    N.    S.,    Pittsburgh,    Pa. 

Recommended  by  Samuel  Lynn. 
Thompson,  H.  PL,  Chief  Clerk  to  Superintendent  Motive  Power, 

P.  &  L.  E.  R.  R.,  400  Wayne  Avenue,  McKees  Rocks, 

Pa.     Recommended  by  Samuel  Lynn. 
Weston,  A.  H.,  Sales  Engineer.  The  T.  H.  Symington  Co.,  30 

Church   Street,   New  York,   N.   Y.     Recommended   by 

J.  B.  Anderson. 
Wipperman,  F.  B.,  Traveling  Engineer.  Ohio  Lijector  Co..  1437 

Monadnock    Block,    Chicago,    111.      Recommended    by 

T.  T.  Copeland. 
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'Zimrnerr.iaii,  Sanil.,  Gatig  Foreman  Car  Department.  I'.  &L.  E. 
R.  R..  554  Riissellwood  Avenue,  McKees  Rocks,  Pa. 
Recommended  by  Samuel  I,ynn. 

PRESIDKNT  C(J1)1{:  Upon  approval  by  the  Executive 
Committee  and  the  payment  of  one  year's  dues  these  gentlemen 
will  become  members  without  further  action. 

The  Secretary  annoimced  llie  death  of  Mr.  U.  G.  Detweiler, 
whereupon  the  President  directed  that  an  appropriate  memorial 
minute  appear  in  the  next  issue  of  the  Official  proceedings. 

PRESIDENT  CODE:  We  have  for  discussion  this  eve- 
ning an  address  to  be  presented  on  a  subject  which  is  of  the 
greatest  importance  to  every  man  in  the  railroad  service  and 
which  is  b'-'coming  of  greater  importance  every  day.  The  late 
Mr.  Harriman  has  often  been  extensively  praised,  and  on  the 
other  hand  extensively  criticized,  for  his  operations  in  the  rail- 
road world.  Put  whatever  may  be  said  of  him,  his  work  was 
constructive.  I  remember  working  a  matter  of  25  or  26  years 
ago  on  the  Union  Pacific  Railroad  in  the  days  prior  to  its  re- 
ceivership, and  the  conditions  there  were  in  every  way  just  about 
iis  rotten  as  you  could  imagine.  Every  one  knows  today  what 
Harriman  made  of  the  Union  Pacific.  It  has  been  practically 
rebuilt  from  end  to  end  and  supplied  with  all  kinds  of  up-to-date 
facilities.  One  thing  that  this  man  did  was  to  see  into  the  future 
ni  many  things  that  were  not  given  consideration  by  the  ordinary 
railway  executive,  and  he  saw  that  the  problem  of  selecting, 
training  and  fitting  men  for  promotion  is  one  which  is  almost 
wholly  neglected  on  railroads  and  he  provided  and  had  organized 
a  department  to  undertake  that  work  in  connection  with  his  lines 
of  railroad,  that  has  grown  into  an  educational  bureau  still  in 
operation,  and  it  will  be  our  pleasure  and  privilege  tonight  to 
listen  to  the  Director  of  that  Ihireau,  Mr.  D.  C.  Buell,  whom  I 
take  pleasure  in  introducing  to  the  members  antl  guests  of  The 
Railway  Club  of  Pittsburgh. 

MR.  D.  C.  BUELL:  Mr.  President  and  members  of  the 
Club :  I  feel  that  I  am  very  highly  honored  to  have  the  privilege 
of  coming  to  Pittsburgh  to  address  this  Club.  When  I  was  East 
the  last  time— the  first  time  I  had  been  East  for  a  number  of 
years — I  inquired  about  the  various  railroad  clubs  and  some  of 
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my  friends  said  to  me:  "If  you  want  to  go  to  a  real  club^  go  to 
Pittsburgh.     Tliey  are  the  Hve  ones  today." 

It  has  been  with  a  good  deal  of  hesitation  that  I  have  come 
here  tonight,  knowing  as  I  do  of  the  class  of  meetings  that  you 
have  and  the  quality  and  interest  there  is  in  the  papers. 

I  have  prepared  a  paper  on  "The  Alan  Problem."  This  is, 
perhaps,  a  peculiar  time  to  talk  about  that,  because  there  is  no 
opportunity  for  selection  of  men  at  present.  The  problem  today 
is  to  get  sufficient  help,  irrespective  of  quality. 

The  experiences  of  the  past  year,  however,  have  brought 
us  to  a  realization  of  the  necessity  of  studying  this  problem  to 
better  protect  om^selves  in  the  future,  and  with  that  thought  in 
mind  I  shall  present  my  paper. 

THE  MAN   PROBLEM. 


By  Mr.  D.  C.  Buell. 
Director,  The  RailiK-ay  Educational  Bureau. 


Never  in  the  history  of  American  railroading  has  the  man 
problem  been  of  as  great  importance  and  as  difficult  of  solution 
as  at  the  present  time.  This  is  more  particularly  true  in  the 
East  than  in  the  West,  on  account  of  the  great  demand  for  men 
in  the  Eastern  industrial  centers,  and  the  fact  that  market  con- 
ditions have  been  such  that  industrial  concerns  many  times  have 
been  able  to  take  contracts  which  would  allow  them  to  pay  wages 
far  in  excess  of  the  established  scale. 

The  result  has  been  that,  in  spite  of  their  endeavor  to  hold 
their  men,  the  railroads  have  lost  thousands  of  employes,  and 
those  who  have  remained,  in  man}-  cases,  are  dissatisfied. 

Only  a  few  years  ago  railroad  work  was  a  preferred  job. 
A  large  majority  of  the  men  hired  were  so-called  "local  talent" ; 
that  is,  boys  or  young  men  living  along  the  line  of  the  road. 
Railroad  employes  who  had  sons  eagerly  sought  opportunities 
to  gfet  them  into  the  service.  Every  station  agent,  in  the  smaller 
towns,  had  one  or  two  boys  helping  him  for  the  sake  of  the 
experience  and  the  opportunity  offered  to  learn  the  business ; 
track  forces  were  recruited  almost  exclusively  from  the  young 
men  of  the  smaller  towns  and  farming  communities  along  the 
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line;  and  as  a  result  tlie  rank  and  file  of  railroad  employes  were 
loyal,  ambitious,  and  efficient. 

Todav,  railroad  managers  are  hard-pressed  to  get  men  of 
any  description  for  many  classes  of  service,  and  even,  where 
sufficient  employes  can  be  obtained  to  fiill  the  ranks  numerically, 
it  is.  unfortunately,  true  that  in  many  cases  such  employes  are 
neither  permanent  nor  loyal,  and  that,  as  a  consequence,  they 
have  no  particular  ambition  to  progress  in  railroad  work,  with 
the  result  that  their  efficiency  is  considerably  less  than  it  would 
be  under  other  and  better  conditions. 

We  are  facing-  facts — not  theories — and  in  view  of  these 
facts,  the  man  problem  on  the  railroad  resolves  itself  into  a 
study  which  should  lead  to  the  solution,  and  adoption,  of  ways 
and  means  whereb>-  young  men  of  proper  mentality,  physique, 
and  ambition,  can  be  attracted  to  the  railroad  service,  held  and 
trained  in  that  service,  paid  a  fair  wage  in  accordance  with  their 
ability  and  worth  in  the  positions  to  which  they  are  assigned, 
and  given  proper  o])portunity  to  learn  the  business,  so  that  they 
can  fit  themselves  to  assume  greater  responsibility. 

In  addition  to  this,  the  successful  solution  of  the  problem 
depends  more  than  anything  else  on  a  properly  worked-out  plan 
whereby  ambitious  men,  who  have  proved  their  loyalty  and 
efficiency,  and  who  have  fitted  themselves  for  promotion,  are 
systematicallv  and  fairly  considered  for,  and  promoted  to,  better 
])Ositions,  in  accordance  with  their  worth  and  without  unreason- 
able delay. 

In  addition  to  the  man  problem  which  confronts  us,  another, 
and  almost  as  important  a  problem,  arises  from  the  fact  that 
the  number  of  women  engaged  in  railroad  work  is  constantly 
increasing.  The  successful  manner  in  which  women  in  the 
European  countries  are  accomplishing  work  which  heretofore 
has  been  considered  exclusively  a  man's  work,  together  with  the 
similar  experiences  in  this  country  where  women  have  been 
employed  in  occupations  hitherto  closed  to  them,  makes  it  seem 
only  logical,  that  greater  thought  be  given  to  the  possibilities  of 
this  side  of  the  question. 

There  would  seem  to  be  five  main  considerations  which 
would  make  for  permanency  in  any  organization  : 

1.  Good  wages.  .      . 

2.  Permanent  work. 
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3-     Reasonable  working  hours. 

4.  Fair  treatment. 

5.  Opportunity  for  advancement. 

There  are  also  two  supplementary  conditions  of  importance: 

1.  Pleasant  surroundings. 

2.  Comfortable  and  sanitary  working  quarters. 

The  above  conditions  will  apply  in  a  large  majority  of  cases. 
In  the  minority  of  cases,  employes  may  continue  in  positions- 
where  conditions  are  not  entirely  satisfactory,  due  to  the  fact 
that  famil}'  ties,  the  ow^nership  of  a  home,  or  disinclination  to 
move  to  another  town,  may  over-weigh  unsatisfactory  conditions 
of  employment.  Again,  in  every  organization  there  is  a  certain 
percentage  of  employes  who  have  not  the  mental  courage  to 
strike  out  and  make  a  change.  Then,  again,  there  are  always  a 
courageous  few  who  rise  above  difficulties  and  make  good  in 
spite  of  all  conditions.  Such  employes  endure  improper  condi- 
tions, firm  in  their  belief  that  they  will  be  promoted  or  trans- 
ferred to  better  places  within  a  reasonable  time. 

It  is  also  true  that  any  one  of  the  conditions  that  have  been 
stated  as  essential  for  the  pennanency  of  an  organization  may 
have  sufficient  weight  to  hold  an  employe  even  though  other 
conditions  are  by  no  means  ideal.  For  example:  With  some 
men,  the  opportunity  to  earn  high  wages,  or  a  wage  higher  than 
the  average,  will  out-weigh  every  other  condition  of  employ- 
ment, even  to  the  limit  of  endangered  health  or  the  hazard  of 
personal  injury  or  death.  The  assurance  of  permanent  work  and 
a  fixed  routine  will  interest  some  whose  mental  make-up  is  such 
as  to  be  disturbed  by  change  of  any  kind.  Reasonable  working 
hours  will  attract  some,  while  an  equal  number  will  be  attracted 
by  the  opportunity  for  making  extra  money  by  over-time  work. 

Fair  treatment  and  the  opportunity  for  advancement,  coupled 
with  a  reasonable  wage,  seem  to  be  the  surest  means  of  holding 
employes,  and  of  guarding  against  the  breaking  up  of  an  organ- 
ization due  to  someone  coming  along  and  winning  away  experi- 
enced employes  by  the  offer  of  a  few  dollars'  extra  wages  in 
some  new  position. 

The  supplementary  conditions  of  pleasant  surroundings  and 
comfortable   and   sanitary   quarters   appeal   more   particularly   to 
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womcji  than  to  men,  but  tliese  supplementary  conditions  alsC' 
tiave  their  ai)i)eal  to  men.  though  in  a  lesser  degree. 
-  :  The  problem  t)f  maintaining  an  efficient  organization  on  a 
railroad,  or  in  any  other  concern,  consists  in  the  intelligent  selec- 
tion, hiring,  handling,  educating,  transferring,  and  promoting 
of  the  units  of  the  organization. 

I  wish  to  digress  for  a  moment  and  speak  of  the  care  and 
thought  given  to  the  selection,  purchasing,  handling,  improving,, 
and  use  of  a  modern  locomotive. 

IJefore  locomotives  are  purchased  by  a  railroad,  the  experi- 
ence of  Operating,  Mechanical,  and  other  officials,  is  called  upon 
to  determine  the  type  and  weight  of  the  locomotive  to  be  pur- 
chased, special  equipment  required,  etc.  The  materials  of  which" 
the  locomotive  are  to  be  made  are  covered  by  elaborate  specifica- 
tions. Durmg  the  building  of  the  engine,  the  work  is  inspected^ 
and  a  careful  record  kei)t  of  such  inspection.  When  the  loco- 
motive is  delivered  to  the  road  by  the  builders,  it  is  again  care- 
fully inspected  and  equipped  for  service.  It  is  then  broken  in 
by  a  special  man.  oftentimes  under  the  direct  supervision  of  a 
Road  Foreman  of  Engines,  until  it  is  in  shape  to  perform  its 
work  properly.  It  is  then  loaded  scientifically;  its  performance 
is  recorded  and  studied  day  by  day ;  special  facilities  are  pro- 
vided to  keep  it  in  proper  condition  to  do  its  most  elificient  work  y 
at  stated  intervals  it  is  taken  out  of  service  for  repairs;  as  con- 
ditions on  the  road  change,  it  may  be  transferred  from  one 
division  to  another,  where  it  can  do  more  effective  work;  but 
throughout  its  life  it  is  watched  and  cared  for  in  a  systematic 
manner. 

How  differently  men  are  handled  on  the  average  railroad' 
today. 

Few  roads  have  any  specifications  as  to  the  qualifications- 
of  applicants  other  than  the  examination  for  physical  fitness  and 
tests  for  hearing  and  vision,  which  are  required  in  certain 
branches  of  the  service.  Where  physical  examinations  are  re- 
quired, other  than  in  train  service,  it  is  usually  on  account  of 
insurance  or  sick  benefit  features  rather  than  on  account  of 
selection  for  physical  fitness  for  a  particular  job.  Mental  speci- 
fications based  on  the  requirements  of  the  position  are  almost 
entirely  lacking,  and  the  man  comes  to  the  job  uninspected — a 
more  or  less  unknown  and  uncertain  machine. 
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With  few  exceptions,  such  a  man  is  put  to  work  immedi- 
ately, without  any  preliminary  testing,  breaking  in,  or  adjusting 
to  the  new  work,  and  his  first  week's  work  is  done  with  but  little 
supervision,  and  that  oftentimes  not  expert.  No  scientific  study 
is  made  of  this  man  from  day  to  day  to  make  certain  that  he  is 
performing  efliciently.  Few,  if  any,  adjustments  are  made,  even 
though  he  may  not  be  "working  right,"  in  order  to  make  him 
a  smooth-running  part  of  the  machinery  of  the  road.  There 
is  no  daily  performance  sheet  kept  of  his  work,  nor  is  he  in- 
sjpected  from  time  to  time  for  defects  which  could  easily  be 
remedied  by  proper  handling.  He  is  expected  to  pull  full  ton- 
nage from  the  start,  without  a  study  having  been  made  as  to 
his  tonnage  capacity.  If  he  fails  to  pull  his  tonnage,  it  is  seldom 
that  a  study  is  made  to  find  out  if  he  would  work  better  on  some 
other  division  or  in  some  other  department,  and  it  is  but  seldom 
that  such  a  man  has  the  opportunity  to  be  transferred  to  a  place 
where  perhaps  he  could  work  effectively. 

This  analogy  might  be  carried  still  further,  but  enough  has 
been  said  to  bring  out  the  point  desired — namely:  That  although 
the  men  on  a  railroad  are  the  finest  tools  which  a  railroad  has, 
in  many  cases  they  are  not  selected  with  care,  no  one  pays  very 
much  attention  to  their  condition  and  maintenance,  no  accurate 
record  is  kept  of  their  performance,  and  they  are  assigned  to 
duty  and  loaded  with  work  on  a  hit-and-miss  basis — a  method 
any  casual  observer  can  see  to  be  inefficient  and  ineffective. 

Where  can  we  look  for  a  correction  of  these  difficulties  ?  In 
the  very  nature  of  things,  railroad  organization  is  so  complex 
that  no  one  department  or  branch  of  the  service  can  create  a 
reform  which  will  be  effective  throughout  the  entire  organiza- 
tion. Corrective  principles  cannot  be  applied  from  the  bottom 
— they  must  start  at  the  top  and  work  down  throughout  every 
branch  of  the  organization. 

The  day  must  soon  come  when  the  man  problem  will  be 
considered  of  sufficient  importance  to  warrant  the  systematic 
attention  of  the  executive  heads  of  our  railroads.  If  results  can- 
not be  obtained  otherwise,  it  may  be  necessary  to  have  a  special 
man  on  the  staff  of  the  executive  who  is  at  the  head  of  each 
road,  whose  duty  it  will  be  to  study  this  man  problem,  and  who 
will  be  responsible  in  a  general  way  for  every  phase  of  that 
problem  in  all  departments  of  the  organization.     How  else  can 
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the  desired  results  be  accomplished  r  In  what  other  way  can 
we  re-establish  the  desire  to  be  a  railroad  man  and  to  do  rail- 
road work,  in  the  hearts  and  minds  of  the  type  of  men  we  need 
in  the  employ  of  the  railroads  of  today? 

The  starting"  point  in  any  system  of  buildinjj;  up  a  better 
organization  is  the  creation  of  a  desire  in  the  minds  of  the  kind 
of  people  who  would  become  efficient  in  the  organization,  to 
enter  its  service. 

The  reputation  or  standing  which  a  firm  or  corporation  has 
in  a  community  has  its  influence  on  the  class  of  employes  that 
can  l)e  recruited  for  its  ranks. 

It  has  been  said  that  corporations  do  not  have  souls.  The 
following  is  quoted  from  an  unknown  source :  "Their  souls  are 
the  collective  or  composite  spirit  of  their  management.  If  it  is 
honest,  high-minded,  and  straight,  it  means  a  good  soul.  If  it 
is  dishonest  and  crooked,  then  it  is  a  bad  soul.  The  soul  of  the 
corporation  is  determined  legally  by  its  board  of  directors,  but 
essentially  and  practically  l^y  its  officers  who  direct  and  carry 
out  the  policy  of  the  institution.  The  spirit  of  the  chief  is  in- 
variably carried  down  through  the  ranks  of  the  employes  and 
Visually  permeates  the  entire  rank  and  file.  On  the  president  and 
chief  managing  officer,  more  than  on  all  others,  rests  the  crea- 
tion and  transmission  of  the  spirit  of  the  corporation." 

The  quotation  just  given  places  the  fundamental  principles 
•of  the  whole  proposition  before  one.  There  must  be  the  honest 
desire  on  the  part  of  the  management  of  a  road  to  have  its  or- 
ganization intelligent,  loyal,  and  efficient,  and  there  must  be  the 
definite  policy,  understood  by  the  entire  organization,  that  every 
X)ractical  means  will  be  taken  to  carry  out  this  desire.  The  atti- 
tude of  the  corporation  toward  its  employes  must  be  such  that 
there  is  no  question  in  their  minds  but  that  the  company  has 
their  w'clfare  at  heart,  and  will  deal  fairly  with  them  under  all 
conditions. 

The  executive  heads  of  a  large  number  of  railroad  com- 
panies in  America  today  have  this  fixed  desire,  and  preach  these 
principles  to  their  officers,  and  on  many  roads,  the  employes  do 
feel  that  the  corporation  for  wdiich  they  w^ork,  has  a  soul,  is 
interested  in  their  welfare,  and  intends  to  give  them  a  square 
deal,  but  this  is  not  sufficient.  The  very  complexity  of  the  or- 
ganization of  a  modern  railroad,  together  with  the  inability  of 
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executives  to  make  all  their  minor  officials  carry  out  the  letter 
as  well  as  the  spirit  of  their  desires,  is  the  reason  why  some- 
thing; more  must  be  done. 

Look  back  a  few  years  to  the  time  when  the  "Safety  First" 
slogan  first  gained  prominence  in  railroad  circles.  There  was 
this  same  desire  on  the  part  of  the  management  to  prevent  acci- 
dents and  injuries  to  its  employes  and  that  desire  was  transmitted 
through  the  organization,  however,  little  progress  was  made  un- 
til a  comprehensive  plan  for  working  out  that  desire  in  a  prac- 
tical manner,  was  evolved  and  put  into  efifcct. 

I  wish  I  were  wise  enough  to  conceive  a  slogan  for  the  man 
problem  that  would  accomplish  what  "Safety  First"  has  done 
in  working  out  the  safety  problems  on  our  railroads.  What  we 
want  is  "a  square  deal  for  everyone."  Some  such  slogan  as  this 
might  be  used.  We  need  ''square  deal"  committees  in  our  offices, 
in  our  shops,  on  our  divisions,  ^^'e  want  to  know  of  practices- 
and  of  conditions  which  breed  disloyalty,  discontent,  and  dis- 
organization, so  that  they  can  be  corrected.  How  can  we  accom- 
plish it  ? 

Let  us  examine  the  proposition  of  having  a  staff  officer  who 
would  have  general  charge  in  an  advisory  capacity,  or  other- 
wise, of  the  selection,  hiring,  handling,  educating,  transferring. 
and  promoting  of  employes  on  a  railroad. 

Such  a  man  would  arrange  to  have  a  definite  knowledge  of 
the  needs  of  every  department  of  the  railroad,  for  new  employes. 
He  would  make  a  survey  of  the  requirements  of  each  depart- 
ment, and  know  definitely  the  general  type  of  man  or  woman 
that  would  be  successful  in  each  of  the  various  openings.  He 
would  make  a  study  of  the  scientific  selection  of  employes.  He 
would  be  practical  enough  to  difl^erentiate  between  those  simple, 
fundamental  tests  which  can  be  applied  in  a  general  way  to  the 
selection  of  men  and  women  for  various  classes  of  work,  and 
the  so-called  highly  "scientific"  methods  which  have  been  proven 
of  doubtful  value.  He  woidd  not  forget  the  fact  that  the  thing 
that  differentiates  human  beings  from  the  animals  is  the  fact 
that  the  human  being  has  a  consciousness  and  a  will,  and  that  in 
spite  of  phrenology,  psychology,  and  the  many  other  so-called 
sciences  that  are  being  exploited,  the  human  being  must  be  con- 
considered  as  an   individual,  and  that  the  desire  to  do  and  the 
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will  to  accomplish,  mean  more  than  the  shape  of  a  man's  hca(i 
■')r  the  crook  of  his  nose. 

A  common-sense  study  of  the  [)rinciples  underlyinjj^  the 
.selection  of  men  would,  naturally,  lead  to  the  issuing"  of  a  few 
simple  principles,  rules,  anil  tests  to  be  used  by  those  whose  duty 
it  is  to  employ  men.  -\  further  study  of  the  problem  would  take 
the  duty  of  employing  men  out  of  the  hands  of  incompetent 
clerks  and  place:  it  in  the  hands  of  competent  officials. 

A  knowledge  of  the  employment  needs  throughout  the  sys- 
tem would  make  it  possible  to  supply  men  for  vacancies  at  one 
place  from  among  men  who  might  l)e  laid  ott  at  another  place, 
or  to  supply  such  vacancies  by  transferring  men  from  one  posi- 
tion to  another,  or  by  promotion. 

This  man,  having  worki^I  out  and  put  into  efifect  a  prac- 
tical system  of  selecting  men  for  vacancies,  could  then  turn  his 
attention  to  the  problem  of  the  handling  of  men.  This  in  itself 
is  a  big"  problem  and  one  for  which  there  is  no  formula  or  in- 
fallible rule  by  which  it  can  be  solved ;  but  is  it  not  reasonable 
to  assume  that  there  is  on  every  road  some  man  who  has  been 
successful  in  the  handling  of  men.  who  could  be  assigned  to  the 
duty  of  meeting  with  division  ofticials,  shop  officials,  general 
office  officials,  and  others,  for  the  purpose  of  explaining  to  them 
some  of  the  basic  principles  underlying  the  successful  handling 
of  men,  discussing  with  them  their  problems  along  this  line,  and 
advising  them  concerning  the  solution  of  these  problems? 

James  I.ogan  in  an  article  in  "System"  for  December,  quotes 
a  verse  of  Kipling's,  entitled  "The  Sergeant,"  which  contains 
in  a  nutshell  the  important  things  that  foremen  handling  men 
must  learn : 

"  'E  learns  to  do  his  watchin 

\\'ithout  it  showin'  plain, 
"E  learns  to  save  a  dummy 

And  shove  him  straight  again ; 
'E  learns  to  check  a  ranker 

That's  buyin'  leave  to  shirk, 
An*  'e  learns  to  make  men  like  him 

So  they'll  learn  to  like  their  work." 

It  is  true  that  there  are  individuals  on  practically  every  road 
in  the   country,  who  are  doing  work  of  this  kind.     I  know  of 

59 


one  General  Manager,  who.  In-  the  slieer  force  of  his  personality, 
has  inculcated  in  the  minds  of  practically  every  officer -under 
him,  the  spirit  of  fairness  and  the  understanding  of  men  that  is 
making  for  loyalty,  fellowship,  and  hroad  cooperation  through- 
out his  entire  Operating  Department,  but  on  this  same  road,  in 
other  departments,  whert?  this  man's  inHuenee  is  not  felt,  there 
is  dissatisfaction  and  discontent  that  am.ount  almost  to  socialism. 

The  next  step  in  the  solution  of  the  problem  is  the  education 
of  men. 

What  right  have  we  to  expect  that  men  will  be  efficient  if 
no  well-directed  effort  is  made  to  train  them  for  efficient  service  ? 

The  importance  of  this  problem  has  been  recognized  for 
years.  The  Mechanical  Department  of  om*  railroads  has  been 
far  more  progressive  along  this  line  than  any  other  department. 
The  work  of  Thomas,  on  the  Santa  Fe,  and  Cross,  and  those 
who  followed  him,  on  the  New  York  Central,  represents  the 
modern  method  of  working  out  the  problem  of  educating  shop 
apprentices.  But  one  can  turn  back  many  years  in  railroad  his- 
tory and  recall  such  a  man  as  old  John  Tong,  of  the  Minneapolis 
&  St.  I.ouis,  who  could  point  with  pride  to  a  dozen  men  who 
today  are  prominent  railroad  officers,  and  say:  "They  were  my 
boys.  I  started  training  them  when  they  worked  for  me  as 
ai)prentices  in  the  shop." 

The  question,  however,  that  immediately  arises  is :  "Why 
stop  with  the  apprentice  boys?  Why  not  have  effective  instruc- 
lion  in  all  departments  of  the  railroad?" 

The  late  Mr.  E.  H.  liarriman,  whose  work  stands  as  a 
monument  to  his  genius,  insisted  that  a  system  of  training  be 
(ievised  on  the  Union  Pacific  which  would  provide  every  ambiti- 
ous employe  with  an  opportunity  to  increase  his  knowledge  and 
efficiency ;  thus  fitting  men  in  the  ranks  for  promotion. 

The  Educational  Bureau,  which  was  organized  on  the  Union- 
Pacific  in  1909,  placed  within  the  reach  of  every  ambitious  em- 
])loye  of  that  Company,  an  opportunity  to  study  practical  rail- 
road information  that  would  be  of  benefit  to  him.  The  success 
of  this  plan  and  its  extension  to  the  Illinois  Central  and  later  to 
the  Central  of  Georgia,  led  to  the  establi.shment  of  the  present 
Railway  Educational  Bureau,  of  Omaha,  Neb.  This  Bureau  pro- 
vides a  means  whereby  any  railroad  can  offer  to  its  employes, 
without  expense  to  the  Company,  and   for  the  merely  nominal 
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charge  of  a  dollar  per  month  to  those  men  interested,  an  oppor- 
tiinity  to  study  up-to-date,  practical  railroad  methods  in  prac- 
tical!) every  field  of  railroad  work.  There  are  many  other 
sources  of  information  available  to  railroad  men — some  good 
and  some  (luestionable ;  but  there  is  n(j  reason  why  railroad 
executives  who  are  not  yet  ready  to  inaugurate  an  educational 
scheme  of  their  own  for  their  employes,  should  not  make  a  care- 
ful mvestigation  of  existing  educational  methods  for  railroad 
men  and.  by  care  fid  compari.>on  and  analysis,  find  some  educa- 
tional scheme  worthy  of  recommending"  to  their  ambitious 
employes.  With  proper  supervision,  much  good  can  be  accom- 
pli,shed  in  this  manner. 

There  are  so  many  educational  plans  that  can  be  worked 
out  on  a  railroad  at  little  expense  that  it  seems  absurd  that  more 
attention  has  not  been  paid  to  this  important  phase  of  the  prob- 
lem. Several  roads  have  station  training  schools,  where  appli- 
cants for  positions  in  station  work  are  trained  before  being  sent 
out  on  the  road.  The  average  cost  of  training  such  applicants 
lor  positions  in  station  service  is  less  than  $10.00  each.  The 
training  of  firemen,  brakemen,  carmen,  clerks,  and  countless 
other  classes  of  employes  could  be  accomplished,  under  proper 
supervision  and  direction,  at  an  expense  so  low  compared  to  the 
benefits  to  be  derived  as  to  make  the  investment  one  of  the  best 
dividend-producers  imaginable.  Think  of  the  fuel  wasted  by 
the  new  fireman,  the  damage  caused  by  a  new  brakeman  giving 
improper  signals,  the  mistakes  made  by  a  new  clerk,  which  cause 
the  misrouting  or  loss  of  a  shipment,  and  compare  the  expense 
caused  by  these  wastes  and  mistakes,  with  the  nominal  expense 
which  v.ould  be  required  to  establish  a  central  training  school 
on  each  large  system  for  such  men. 

Lack  of  time  prohibits  longer  discussion  of  this  important 
subject.  Our  special  man  could  work  out  these  educational 
schemes  and  coordinate  them  in  a  practical  way  for  the  good  of 
the  service. 

This  special  man's  next  important  duty  would  be  to  work 
out  plans  for  the  intelligent  transfer  of  men  from  one  depart- 
ment t(^  another,  to  broaden  their  experience  and  fit  them  for 
promotion,  and  to  intelligently  provide  for  the  promotion  of  men 
in  departments  where  it  was  not  necessary  or  advisable  to  make 
transfers  prior  to  promotion. 

61 


To  make  promotions  on  an  intelligent  basis  presupposes  the" 

"keeping  of  a  comprehensive  record  of  a  man's  education,  experi-* 

■  cnce.   ability,   etc.      Several    roads   have  adopted   a   card   record' 

system    for    their    employes.      One   such   card,    worked   out   for' 

■employes   of    the    Mechanical    Department   of   a   large    railroad, 

•  calls  for  information  as  to  a  man's  executive  ability,  his  mechani- 

<cal  ability,  his  accuracy,  principles,  confidence,  discipline,  educa-' 

tion,  energy,  experience,  initiative,  judgment,  memory,  morality, 

neatness,    organization,    promptness,    reliabilit}',    resourcefulness, 

tact,  and  temper.     The  very  fact  that  a  foreman  has  to  analyze 

'his  men  and  make  out  such  a  record  for  them,  requires  him  to 

make  a  close  studv  of  this  man  oroblem,  and  gives  him  a  line 

on  men   of  ability   \vho   might,  perhaps,  not   otherwise  come  to 

'his  attention. 

With  a  record  of  this  kind,  or  any  other  kind  that  has  any 
-merit,  the  problem  of  promoting  men  woidd  be  simplified,  and 
a  fair  consideration  would  be  given  to  all  those  who  were  at  all 
■qualified  for  promotion.     With  a  centralized  record  of  this  kind, 
where  a  vacancy  could  not  be  filled  from  the  organization  of  a 
•particular  shop,  office,  or  division,  a  man   in   some  other  shop, 
office,  or  division  of  the  road,  who  was  qualified  for  the  promo- 
tion,  could   be   selected,   and   thus  be   given  his   opportunity  to 
inake  good  much  sooner  than  he  otherwise  might  obtain  it. 

We  have  briefly  discussed  the  possibilities  of  a  staflf  officer 

whose   time   was   devoted   to   the   planning   and   supervising   of 

methods  for  the  selection,  hiring,  handling,  educating,  transfer- 

•ring,  and  promotion  of  employes  on  a  railroad,  but  such  a  man's 

duties  could  be  greatly  extended. 

The   five  main  considerations   which  have  been   mentioned 
as  making   for  permanency  in  any  organization,  together  with 
"the   supplementary  conditions  of  importance,  would  all   be  live 
•, issues  to  such  a  man. 

Consider  these  five  items  once  more : 

1.  Good  wages, 

2.  Permanent  work, 

3.  Reasonable  working  hours, 

4.  Fair  treatment, 

5.  Opportunity   for  advancement, 
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and  the  supplementary  conditions  of  pleasant  snrroundinc^s  and 
comfortable  and  sanitary  workinj^  quarters. 

A  comparative  wage  scale  has  been  one  of  the  things  that 
has  caused  discontent  among  railroad  men  for  years.  Railroad 
executives  have  no  patience  with  officers  or  employes  who  say 
things  can't  be  done.  Still  the}-,  themselves,  have  been  largely 
responsible  for  the  feeling  that  wages  cannot  be  adjusted  on  a 
more  equitable  basis  than  at  present. 

Can  loyalty  be  inspired  or  efficiency  obtained  in  an  office 
where  clerks  know  that  the  only  hope  of  a  raise  lies  in  someone 
ahead  of  them  being  discharged  or  dying?  Is  there  any  incen- 
tive for  a  man  to  exert  extra  effort  wdien  he  knows  that  an 
arbitrary  rule  regarding  wages  and  promotion  will  prevent  him 
from  receiving  any  material  recognition  for  such  efforts?  Can 
it  be  expected  that  a  foreman  will  do  his  best  w'ork  when  he 
knows  that  many  of  the  men  working  under  him  receive  higher 
wages  than  he  does? 

Wages  can  be  adjusted  on  a  more  equitable  basis.  Nothing 
is  mipossible,  and  our  new  staff  officer,  w-ith  the  broad  under- 
standing he  would  have  of  the  problem,  would  be  in  a  position 
to  w^ork  out  equitable  readjustments  and  bring  them  to  the  atten- 
tion of  those  who  w^ould  have  the  authority  to  make  changes. 

Anyone  who  has  any  knowledge  of  railroad  conditions 
knows  what  an  enormous  problem  the  adjustment  of  wages  on 
a  railroad  is,  but  the  more  important  the  problem,  the  more  nec- 
essary its  solution,  and  certainly  something  can  and  should  be 
done. 

Railroad  managers  are  more  and  more  recognizing  the  im- 
portance of  having  permanent  w'ork  for  employes.  This  is  indi- 
cated by  the  efforts  being  made  to  maintain  section  forces  at 
normal  strength  throughout  the  entire  twelve  months,  by  the 
doing  away  with  the  old  practice  of  shutting  down  shops  for 
two  or  three  days  a  month,  to  take  care  of  changes  in  appropria- 
tions, etc.  Continued  study  should  be  made  of  this  problem 
so  that  as  far  as  is  practicable,  employes  would  be  assured  of 
steady  work  throughout  the  year. 

The  subject  of  reasonable  working  hours  is  one  that  is  of 
great  importance,  and  our  new  staff  officer  could  accomplish 
wonders  along  this  line. 
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When  one  sees  clerks  coming  back  to  work  overtime,  with- 
out pay,  three  or  four  nights  a  week,  week  after  week,  it  is  an 
indication  that  something  is  wrong.  How  can  such  men  be 
inspired  with  loyalty?  How  can  it  be  expected  that  such  men 
will  not  leave  the  railroad  service  the  first  time  any  kind  of  a 
job  is  offered  that  pa}s  approximately  the  same  wage  and  gives 
an  assurance  of  reasonable  working  hours? 

There  are  certain  branches  of  railroad  service  where  over- 
time work  will  probably  he  necessary  for  years  to  come,  but 
where  such  work  is  necessary,  why  not  pay  for  it  on  an  equitable 
basis,  and  thus  attract  to  the  work  men  glad  of  the  opportunity 
to  make  the  extra  money  thus  oft'ered  ? 

No  matter  how  good  a  man  may  be  he  cannot  do  his  best 
work  ill  unpleasant  surroundings  or  uncomfortable  or  unsanitary 
working  (piarters.  Cockroaches  around  an  office  are  unpleasant 
and  unnecessary  distractions;  nor  can  it  1)e  expected  that  bright, 
clean  young  fellows  will  join  track  gangs  wdiere  the  bunk  cars 
are  alive  vrith  vermin  and  the  food  is  not  decently  prepared.  It 
is  even  reasonable  to  suppose  that  a  "hunkcv"  would  sleep  bet- 
ter and  be  in  better  shape  for  his  next  day's  work  if  his  bed 
were  not  infested  with  vermin. 

Statistics  prove  that  there  are  less  accidents  in  a  shop  which 
is  kept  cleaned  up,  or  in  a  yard  that  is  clean  than  in  similar  places 
wdiere  junk  is  allowed  to  accummulate  and  order  does  not  reign. 

( )ur  special  man  could  aid  in  seeing  that  the  men's  sur- 
roundings were  made  pleasant,  and  that  their  working  quarters 
were  comfortable  and  sanitary.  However,  he  would  be  far  too 
sensible  to  call  this  "welfare  work" — he  would  know  it  w^as  good 
business,  and  that  the  work  should  be  carried  out  on  a  business- 
like basis,  as  a  business  proposition  ;  so  that  the  man  would  ap- 
preciate the  matter  instead  of  being  antagonized  by  its  being 
advertised  as  "welfare  work" — another  name  for  "paternalism." 

As  the  work  of  our  new  staff'  officer  progresses,  his  friend- 
ship for  the  men  he  learns  to  understand  and  love,  will  suggest 
to  him  many  schemes  that  he  could  use.  to  bring  about  a  closer 
fellowship  among  the  members  of  the  various  groups  of  em- 
ploves.  as  well  as  between  the  groups,  themselves.  Alany  forms 
of  athletic  sports  can  be  encouraged  ;  a  baseball  league  formed 
among  the  employes  of  the  various  departments  and  divisions ; 
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bands,  clubs,  or  societies  orjj^anized — all  of  which,  if  rightly 
iiaiidled,  will  create  the  feeling  of  fellowshi])  and  mutual  under- 
standing among  employes. 

There  is  a  group  of  men  at  the  headipiarters  of  one  of  the 
large  Eastern  railroads  who  are  doing  some  remarkable  work 
of  this  kind  among  tlie  emi)lo\es  of  their  company,  it  is  wel- 
fare work,  true  enough,  but  what  a  difference  there  is  between 
the  wa\'  it  is  done  by  this  gmu])  of  men,  who  do  it  because  they 
are  human,  because  they  like  "folks,"  Ix-cause  they  want  to;  and 
the  so-called  "welfare  work"  of  the  professional,  which  fails 
because  of  its  very  lack  of  fellowshi])  and  love! 

Railroad  employes  are  regular  folks,  just  the  same  as  any 
other  group  of  peoi)le  ;  they  are  more  intelligent  than  the  aver- 
age, more  self-reliant,  and  they  will  respond  more  (piickly  to 
fair-dealing,  true  fellowship,  and  the  desire  to  serve,  than  any 
other  class  of  employes  in  the  country;  but  for  these  same  rea- 
sons, they  detect  more  cfuickly  artificiality,  selfish  interest,  and 
lack  of  sincerity,  than  do  other  grou]Ds  of  workers. 

No  mention  has  been  made  of  the  perquisites  of  railroad 
employment.  This  omission  up  to  this  time  has  been  intentional. 
Its  discussion  is  a  difficult  one.  Many  men  hold  different  views 
on  the  subject.  Along  this  line  must  be  considered  pension  sys- 
tems, hospital  fimd  systems,  accident  and  health  insurance,  vaca- 
tions, the  granting  of  free  transi)ortation,  and  the  number  of 
other  methods  which  have  been  adopted  in  an  endeavor  to  aid 
and  protect  employes  and  make  their  work  more  attractive  to 
ihem. 

In  all  of  these  special  features  designed  for  the  men's  bene- 
fit, the  method  of  administration  is  the  most  important  of  con- 
sideration. A\'hen  any  system  is  adopted,  it  should  be  on  a  busi- 
ness basis — not  on  a  paternal  basis.  The  administration  of  the 
plan  must  be  just,  fair,  and  the  thought  behind  the  plan,  honest. 

Anv  scheme  of  this  kind  must  be  worked  out  as  a  business 
proposition,  pure  and  sim])le.  Selfish  motives  or  motives  advan- 
tageous to  the  company  are  soon  discovered  by  the  rank  and 
file,  wnth  the  consequent  nullification  of  the  good  which  might 
have  been  accomplished  had  the  scheme  been  put  on  a  purely 
business  basis,  equitable  alike  to  the  company  and  its  employes. 

It    takes   patience   and   courage   on   the   part   of   a   railroad 
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officer,  no  matter  how  sincere  he  may  be,  to  gain  the  loyalty, 
fellowship,  and  cooperation  of  his  men.  Xo  employe  can  realize 
the  employer's  problems  until  he,  himself,  has  been  an  employer. 
Many  times  an  emjiloye  when  promoted  to  foreman  becomes  so 
unreasonable  in  his  attitude  toward  the  group  he  has  just  left, 
as  to  utterly  fail  in  his  ability;  to  handle  them  as  individuals,  or 
collectively. 

The  officer  who  has  the  patience  and  the  courage  to  gain 
the  loyalty,  fellowship,  and  cooperation  of  his  employes,  finds 
that  team-work  takes  the  place  of  unit  effort ;  that  good  fellow- 
sliip  drives  out  discontent;  that  ambition  and  love  of  work  will 
change  an  inefficient  organization  into  an  efficient  one.  It  is 
w  ell  worth  the  effort ! 

Just  a  word  about  so-called  "efficiencv  methods."  Time 
study  that  forces  a  man  to  work  as  a  machine,  planning  that 
leaves  nothing  to  his  own  initiative,  organization  that  considers, 
employes  merely  as  mechanical  units  instead  of  human  beings, 
fails.  To  gain  efficiency,  the  employe  must  be  considered  as  a 
fellowman  or  a  fellowwoman ;  must  be  inspired,  by  fair  treat- 
ment, with  the  desire  to  do  his  or  her  share  in  playing  the  game, 
and  must  be  intelligently  instructed  and  directed,  so  that  the 
energy  willingly  put  into  the  work  will  be  used  effectively.  Real 
efficiency  on  the  part  of  a  workman  comes  as  a  result  of  the 
love  of  the  work  being  done,  and  of  thoughtful  and  intelligent 
effort  to  do  each  task  well  and  without  waste  of  time  or  effort. 

A  man  to  be  successful  must  think.  .Ml  real  progress  is 
based  on  this  one  thing,  and  the  efficiency  expert  wdio  tries  to 
make  a  machine  of  a  man,  to  relieve  him  of  the  necessity  for 
thinking,  is  working  against  a  principle  of  humanity  that  is  not 
subject  to  change. 

Thus  we  come  to  the  last  and  most  important  of  the  con- 
siderations which  make  for  permanency  in  an  organization — fair 
treatment  and  opportunity  for  advancement.  All  the  other  con- 
ditions are  summed  up  in  these  two. 

Every  man  has  a  right  to  high  ambitions.  The  higher  a 
man  aims  and  the  harder  he  works  to  accomplish  his  purpose, 
the  further  up  the  ladder  he  will  climb,  even  though  he  may 
never  reach  the  desired  goal.  i\Ten  must  be  granted  this  right 
to  a   realization,   in  whole  or  in  part,  of  their  ambition.     Men 
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who  arc  out  of  place  sliould  1)C'  studied  luitil  tlie_\  can  be  located 
wliere  their  enei\q;ies  are  directed  alont::  ri.t^ht  lines.  Men  should 
'be  encouraged,  aided,  urged— yes,  even  forced — to  take  advan- 
tage of  their  ojiportunities. 

In  many  cases  a  man  working  for  a  railroad  has  no  idea 
of  the  vastness  of  the  ]M-oposition  and  the  opportunities  that  are 
everyvvhere  around  him  to  broaden  out  and  make  something  of 
himself.  These  op])ortiuiities  should  be  made  known  to  men  in 
all  departments,  and  a  chance  given  the  deserving  to  make  good. 

When  our  American  railroads  are  so  organized  that,  by 
fair-dealing  and  ]M-oper  attention  to  the  welfare  of  their  em- 
ployes, they  have  built  up  loyal,  efficient  groups  of  fellow- 
workers,  then,  and  not  until  then,  instead  of  other  industries 
taking  employes  away  from  the  railroads,  the  railroads  will  be 
in  a  position  to  attract  the  men  they  want  to  their  ranks  and  to 
hold  them. 

Each  such  group  of  contented  employes  will  be  loyal  to  their 
company,  will  influence  their  families  and  friends  to  sing  its 
praises,  and  will  gain   for  it  favorable  public  opinion. 

The  favorable  public  opinion  of  the  vast  army  of  American 
railroad  employes,  their  families,  and  friends,  is  what  is  needed 
to  re-establish  in  the  hearts  and  minds  of  the  public,  confidence 
in  our  railroads  and  our  railroad  securities. 

DISCUSSION. 

PRESIDENT :  It  was  never  my  good  fortune  to  know 
old  Mr.  Tong  of  the  Minneapolis  and  St.  Louis,  but  when  it 
comes  to  pointing  to  a  lot  of  his  boys  who  have  made  good  we 
have  in  our  Club  a  man  on  whom  neither  Mr.  Tong  nor  any 
one  else  wdio  has  been  handling  apprentices  has  anything  at  all, 
and  I  would  like  to  have  Mr.  Turner  speak  a  few  words  on  the 
subject. 

MR.  I..  II.  TURNER,  P.  &•  L.  E.  R.  R. :  I  have  not  only 
heard  Mr.  Buell  read  his  paper,  but  have  also  taken  time  to  read 
the  advance  copy.  He  has  presented  in  a  most  able  manner,  a 
subject  more  far  reaching  in  its  effects,  embracing  more  people 
and  more  kinds  of  people,  and  one  of  greater  and  graver  im- 
portance to  American  railroads  and  manufacturers,  than  any 
paper  every  presented  before  this  Club. 
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The  sentiments  expressed  by  Mr.  Buell  are  in  the  nature 
of  a  prophecy.  The  time  is  rapidly  approaching  when  every 
employer  of  labor  must  have  a  standard  of  efficiency  by  which 
his  employes  must  be  measured,  in  order  to  successfully  compete 
with  other  concerns,  ^^ou  cannot  find  an  employer  of  a  large 
amount  of  labor  in  this  country  today,  who  turned  out  as  great 
a  tonnage,  man  for  man,  during  1916,  as  he  had  been  a1)le  to  in 
previous  years,  du.e  wholly  to  the  spirit  of  antagonism  that  so 
generally  prevails  at  this  time  between  employer  and  employe, 
the  employe  taking  advantage  of  the  scarcity  of  help  to  do  as 
much  or  little  as  he  sees  fit,  knowing  that  should  he  lose  one 
position,  he  would  have  no  difficulty  in  securing  another  at  the 
same  or  better  wages. 

.\mong  the  most  disappointing  conditions  prevailing,  is  the 
fact  that  it  made  no  difference  how  much  wages  advanced,  the 
improvement  in  the  man  was  imperceptible,  and  in  too  many 
instances,  the  deplorable  tendency  to  injure  rather  than  promote 
the  interests  of  the  employer  was  too  much  in  evidence. 

The  unsatisfactory  labor  condition  that  we  are  now  passing 
through  is  bound  to  continue  long  after  every  man  in  this  room 
has  passed  away.  By  the  time  the  great  war  in  Europe  has  been 
settled,  at  least  15,000,000  able  bodied  working  men  will  have 
been  destroyed,  not  counting  the  millions  that  have  been  crippled 
or  otherwise  injured  to  an  extent  that  will  render  them  com- 
paratively useless  during  the  remainder  of  their  lives. 

This  country  has  depended  largely  upon  Europe  for  its  labor 
supply,  out  cannot  look  for  much  from  that  quarter  for  at  least 
two  generations — And  what  is  the  remedy?  Simply  the  educa- 
tion and  iiuilding  up  the  efficiency  of  those  we  now  have  and 
those  to  be  born. 

Great  care  must  be  exercised  to  start  the  improvement  at 
tiie  place  most  needed,  and  that  is,  at  the  very  heads  of  the  rail- 
roads and  the  manufacturing  concerns — the  men  who  are  in 
l?ositions  of  responsibility,  directing  the  great  numbers  employed. 
Unquestionably  a  great  amount  of  the  dissatisfaction  and  unrest 
that  prevails  today  is  due  to  incompetent  and  unreasoning  super- 
AHsion.  In  most  cases,  the  Superintendent  or  Foreman,  or  any 
other  title  by  which  he  may  be  known,  of  today,  was  the  ordinary 
workman  of  yesterday.  He  is  invariably  selected  because  of  his 
ability  to  get  out  large  quantities  of  work,  and  not  for  his  knowl- 
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i:di:;c  of  men.  or  liis  ability  to  mold  them  into  his  ways  of  think- 
ing, and  by  teaching-  them  how  to  use  their  heads,  double  their 
output  and  at  the  same  time  double  their  earning  capacity. 

The  five  main  considerations  mentioned  by  Mr.  IJuell  tell 
the  storv,  viz..  Good  Wages,  Permanent  Work,  Reasonable 
Working  Hours,  l-'air  Treatment  and  Opportunity  for  Advance- 
ment, Pleasant  Surroundings  and  Comfortable  and  Sanitary 
Working  Quarters,  in  connection  with  such  educational  work  as 
can  be  carried  on  by  every  railroad  company  and  manufacturer, 
at  a  small  expense.  These  conditions  cannot  fail  to  bring  the 
results. 

Every  concern  employing  large  numbers  of  men  .should  be 
'loing  its  part  by  carrying  on  night  schools  and  during  the  day 
too,  if  necessary,  to  teach  their  portion  of  the  8,000,000  for- 
eigners now  in  this  country  to  read,  write  and  speak  the  English 
language.  The  man  problem  as  presented  by  Mr.  IJuell  is  already 
attracting"  much  attention,  and  the  sentiment  is  growing  that  if 
we  wish  to  protect  our  foreign  trade  that  is  now  so  well  estab- 
lished, that  immediate  steps  must  be  taken  to  increase  the  efifici- 
cncy  of  our  labor  suiiply,  and  nothing  will  be  so  helpful  in  start- 
ing and  carrying  out  tlr's  great  work  as  the  promulgation  and 
distribution  of  the  ideas  offered  by  'Mr.  Buell. 

PRESIDENT :  Having  heard  something  from  one  of  Mr. 
Tong's  competitors  we  may  learn  something  of  advantage  from 
one  of  his  boys,  Mr.  W'oodbridge. 

MR.  PI.  C.  WOODP.RIDGE,  P..  R.  &  P.  Ry. :  This  cer- 
tainlv  is  a  golden  opportunity,  not  for  criticism,  but  for  con- 
structive approval  of  the  theories  and  policies  so  ably  presented 
by  Mr.  Buell  in  his  charmingly  instructive  discourse.  I  feel 
very  deeplv  on  this  subject  and  am  embarrassed  because  of  my 
mability  to  do  justice  to  the  occasion.  My  mind  has  been  full 
since  reading  ~\h.  Puell's  paper  but  in  view  of  what  has  been 
and  will  be  said  it  would  be  entirely  out  of  place  for  me  to  at- 
tempt a  comprehensive  review.  So  I  will  emphasize  but  one  fea- 
ture and  that  is  the  foreman  problem.  And  while  doing  so  I 
want  you  to  apply  that  title  to  every  officer  in  the  department 
which  may  be  in  question,  for  T  think  there  is  no  more  thor- 
oughly demoralizing  factor  than  the  incompetent  or  half  way 
competent  officer.  With  open  minded,  clear  brained  big  men  as 
foremen  the  man  problem  will  be  half  .solved. 
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:  And  in  this  connection  I  want  to  take  issue  with  Mr.  Buell's 
statement  that  corrective  principles  can  not  be  appHed  from  the 
bottom.  Do  not  misunderstand  me,  1  have  no  patience  with  the 
unreasoning  fire  eater,  the  disloyal  and  often  incompetent  com- 
mitteeman; but  many  corrective  principles  have  been  and  are 
being  applied  from  the  so-called  bottom  because  of  years  of  in- 
competence or  unfitness  somewhere  in  the  official  staff.  And 
how  about  Air.  Buell's  staff  officer;  who  would  have  general 
charge,  in  an  advisory  capacity  or  otherwise,  of  the  selection, 
hiring,  handling,  educating,  transferring  and  promoting  of  em- 
ployees on  a  railroad."  Imagine  this  man  interfering  with  the 
plans  of  any  one  of  many  of  the  present  day  officers.  I  like  this 
scheme  of  Mr.  Buell's,  but  before  it  will  work  the  official  forces, 
to  a  limited  extent  at  least,  must  be  born  again.  We  have  meet- 
ings of  this  sort  and  pat  each  other  on  the  back  and  talk  about 
"the  men."  Let  us  take  a  good  dose  of  Dutch  Cleanser  inter- 
nally, make  the  most  of  the  corrective  and  creative  power  in  our 
associates,  co-operate  ourselves  and  we  will  not  have  to  worry 
about  the  co-operation  of  others.  And  when  we  find  defects  in 
the  official  staff",  correct  them  instead  of  enforcing  "peace  at  any 
price"  by  smearing  oil  and  sugar  over  the  deficiencies  until  every 
one  is  stuck  in  the  gum.  But  I  am  not  altogether  a  pessimist 
and  so  I  want  to  tell  you  briefly  of  a  pleasant  visit  I  had  re- 
cently on  one  of  the  large  east  and  west  lines  in  the  south. 
While  the  blacksmith  foreman,  Mr.  L.,  was  taking  me  around 
their  wonderfully  equipped  general  repair  shop  he  introduced 
me  to  their  manufacturing  tool  room  foreman,  and  when  I  said 
that  Mr.  L.  had  shown  me  many  interesting  things  this  tool  room 
foreman  replied:  "If  Mr.  L.  has  shown  you  everything  in  which 
he  is  interested  he  has  shown  you  nearly  everything  in  this  whole 
plant."  A  little  later  I  visited  with  the  Superintendent  of  Motive 
Power  and  remarked  on  the  wonderful  spirit  and  interest  and 
co-operation  of  the  shop  forcinan  and  asked  incidentally  who 
should  be  credited  with  a  particular  device.  The  Superintendent 
of  Motive  Power  replied:  "I  just  told  'old  man  L.'  to  get  busy, 
and  that  die  was  the  result.  It  saved  $18,000  the  first  year."' 
And  later,  while  riding  on  one  of  their  Mallet  locomotives  with 
their  Road  Foreman  of  Engines  he  asked  if  I  had  met  their  Gen- 
eral Manager  and  upon  my  replying  that  I  had  and  very  pleas- 
antly, he  said,  "There  is  only  one,"  which  remark  was  quickly 
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■secontlecl  by  the  engineer,  whom  I  later  learned  was  a  Griev- 
ance Committeeman.  There  are  some  bright  spots  on  the  horizon. 
Let  us  make  more  of  them. 

PRESIDENT:  As  an  educational  pro])osition  we  are  pos- 
sessed in  Pittsburgh  of  a  variety  of  opportunities  for  education 
and  can  give  a  great  many  chances  of  that  kind  to  our  employees 
if  we  will  take  advantage  of  llic  chances.  J  believe  Professor 
Endsley  is  present  and  can  tell  us  something  about  the  educa- 
tional proposition  Ijcforc  tlie  L'niversitv  of  Pittsburgh. 

PROFESSOR  L.  F.  ENDSLEY:  I  am  very  glad  to  say 
that  T  have  known  the  speaker  for  some  fifteen  or  eighteen  years 
and  I  knew  him  when  he  didn't  know  enough  to  write  that  paper. 
And  to  prove  my  point  that  he  did  not  know  as  much  as  he  does 
now,  I  may  tell  you  that  he  has  always  been  of  an  investigative 
turn  of  mind  and  one  time  when  he  was  doing  some  of  his  typi- 
cal investigation  he  thought  he  would  see  how  close  to  the  end 
of  the  stroke  the  cross  head  came,  and  he  found  out  very  quickly. 
And  Mr.  P.uell  has  been  going  through  the  railroad  game  ever 
since,  trying  to  find  out  how  to  get  things  and  men  out  of  tight 
places,  and  he  has  been  able  to  do  it  several  times.  And  if  his 
paper  has  done  you  as  much  good  as  it  has  me,  it  may  help  you 
to  get  out  a  tight  place  some  time  later  on. 

But  I  tell  you  this,  it  has  been  a  great  pleasure  in  my  life  to^ 
have  been  associated  with  men  who  are  anxious  to  make  a  suc- 
cess. There  are  two  kinds  of  men  who  go  to  college.  One  class 
go  because  their  fathers  send  them,  and  I  do  not  have  to  say 
anything  about  that  class,  it  takes  care  of  itself.  But  there  is- 
another  class  of  men  who  go  to  college  with  the  high  ambition 
of  trying  to  fit  themselves  to  do  something  big  in  the  world. 
Most  of  them  enter  college  with  that  ambition  and  when  they 
leave  they  still  have  it.  The  proposition  of  developing  young 
men  to  fill  responsible  positions  is  a  very  big  one.  Rut  nine  out 
of  ten  men  who  go  through  college  are  just  as  ambitious  to  be 
good  men  as  you  will  find  in  almost  any  w^alk  of  life  and  I  have 
had  great  pleasure  in  helping  these  young  men  to  discover 
problems  and  then  solve  problems.  One  of  the  great  questions 
of  the  young  man  today  is  "What  can  I  get  into  to  make  a  suc- 
cess?" They  come  into  my  ofifice  as  Freshmen  and  ask  me  if  I 
think  it  would  be  a  good  thing  for  them  to  go  into  this  or  that. 
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Now  I  know  nothing  about  the  boy,  I  don't  know  what  talent  he 
has.  I  don't  know  what  his  abihty  is,  I  don't  know  anything  ex- 
cept that  he  is  ambitious  to  succeed.  But  I  imagine  that  I  woukl 
l)c  in  as  good  position  to  tell  him  what  to  do  as  a  foreman  would 
be  to  tell  a  man  he  is  hiring  what  to  do.  He  would  have  the 
same  brief  knowledge  of  what  he  looked  like  and  that  is  about  all. 
So  that  unless  we  do  give  some  attention,  as  this  paper  suggests, 
to  these  men  after  they  get  into  college  or  after  they  get  into 
the  work  they  are  carrying  on,  and  watch  them  and  help  them 
and  give  them  every  advantage  in  the  world  how  can  we  expect 
rlitvi  to  he  of  any  particular  value  later  on? 

PRESIDEXT:  I  notice  sitting  next  to  the  Professor  a 
r<  ])resentative  of  the  Pennsylvania  Railroad  who  might  tell  us 
something  about  developing  men,  ]\Ir.  Maxfield. 

MR.  H.  H.  MAXFIELD.  PEXN.V.  R.  R. :  Mr.  Buell  has 
ver\-  aV/1y  and  comprehensively  stated  the  problem  which  for  the, 
time  being  at  least  is  keejiing  a  great  many  of  us  awake  nights. 
'VUv  conditions  under  which  we  arc  working  and  have  been 
wc.vkmg  for  the  i)ast  year  arc  highly  s])ecial.  There  is  no  use  in 
our  talking  about  selecting  men  now  because  the  selection  of  men 
]jre-su]jposes  .Hitticient  men  to  select  from,  which  certainly  is 
not  '.he  case  at  this  time.  All  we  can  do  at  the  present  time  is 
to  take  what  we  can  get  and  trust  that  some  how  and  some  way, 
A\e  will  be  able  to  get  along,  v^o  1  think  we  have  got  to  look  at 
this  jiroblem  r,i(;re  from  tlie  stand])oint  of  normal  conditions  as 
the\'  have  been  and  will  lie,  rather  than  as  tlu'y  are  today. 

The  i)robleni  of  the  man  in  tlie  sho]),  on  the  road,  or  wher- 
ever he  may  be.  to  my  mind,  is  being  recognized  more  and  more 
bv  railroad  officers  not  on]\-  from  tlie  standjtoint  of  increasing 
the  efficienc\-  of  the  individual  worlaiian.  but  also  of  developing 
these  men  so  that  we  can  depend  v.])(n^  them  as  permanent  em- 
ployees and  draw  u])on  them  in  the  future  for  foremen  and 
higher  ofificers.  (  )n  the  Pennsylvania  of  late  years  this  problem 
has  been  given  a  great  deal  of  thought  and  is  being  solved  very 
largely  along  the  lines  that  have  been  mentioned  by  Mr.  Buell. 
We  have  thoroughly  equipped  apprentice  schools  at  our  various 
shops  and  terminals  with  trained  men  in  charge.  The  boys  go 
to  school  four  hours  a  week  under  ])ay.  All  the  expenses  of 
operating  these  schools  are  borne  by  the  Company  and  we  hope 
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by  this  means  to  develop  our  future  };i;ant.';  leaders,  assistant  fore- 
men, foremen,  ete. 

For  some  years  we  have  been  operating;  correspondence 
schools  for  all  employees,  paying  special  attention  to  the  educa- 
tion of  the  foreign  born  employees  along"  very  ])ractical  lines,  the 
instructors  being'  men  who  thoroughly  understand  this  element. 
In  fact  some  of  them  are  foreigners  themselves,  who  have  be- 
come educated  and  not  only  understand  the  foreign  side  of  the 
problem,  but  also  are  thoroughly  imbued  with  the  American 
spirit.  Thousands  of  our  employees  are  taking"  advantag"e  of 
these  coiu-ses.  It  is  thoroughly  organized  and  systematized  and 
handled  by  a  central  bureau  in  Philadcl])hia  and  each  grand  di- 
vision has  its  instructor  located  at  its  headquarters,  who  is  closely 
in  contact  with  the  men. 

The  features  of  good  working'  conditions,  rest  rooms,  sani- 
tary toilet,  locker  rooms,  etc.,  are  all  being  given  careful  con- 
sideration. A  large  amount  of  money  has  been  as  is  still  being 
spent  for  these  purposes.  As  is  well  known  the  Pennsylvania 
Railroad  is  one  of  the  pioneers  in  the  Voluntary  Relief,  Savings 
Fund  and  Pension  movements. 

Now  the  pro1)lem  that  has  bothered  me,  and  this  was  re- 
ferred to  b}"  ^Tr.  Woodbridge.  is  not  so  much  to  get  men  to  do 
this  or  that  work  efficiently  as  it  is  to  develop  men  who  in  turn 
will  become  leaders  themselves.  The  great  need  as  I  see  it  is 
for  leaders  and  that  must  be  the  ultimate  object  of  all  our  ef- 
forts. i\Ir.  r)Uell  has  pointed  out  very  clearly  many  of  the  con- 
ditions which  we  have  got  to  meet  in  order  to  solve  the  problem. 

PREvSIDENT:  It  has  been  some  time  since  the  Club  has 
had  the  pleasure  of  listening  to  Mr.  vStucki. 

MR.  A.  STIJCKI:  I  have  not  had  the  pleasure  of  knowing- 
Mr.  Ruell  very  long.  I  met  him  just  about  two  inonths  ago,  and 
I  can  assure  you.  gentlemen,  that  he  is  as  dear  to  me  today  as 
he  is  to  any  of  his  oldest  friends. 

The  paper  struck  me  very  forcibly;  first  of  all,  the  subject 
in  itself.  I  have  been  in  the  railroad  and  in  the  manufacturing 
game  all  my  life  and  there  is  no  problem  of  greater  importance 
than  the  man  problem.  Equally  remarkable,  however,  is  the  form 
and  the  thoroughness  with  which  every  detail  has  been  presented, 
and  I  can  add  nothing  new.  I  may  simply  emphasize  a  few 
points,  which  left  the  deepest  impression. 
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"He  learned  to  make  men  like  him  so  they  would  learn  to 
like  their  work."  This  is  the  keynote  of  the  whole  question.  I 
do  not  care  how  skillful  your  workman  is,  how  resourceful  and 
good  in  other  respects,  you  must  have  his  good  will  to  get  the 
best  results.  Neither  do  I  care  how  well  equipped  the  shop  is, 
how  many  special  machines  are  used  or  what  S}-stem  of  efficiency 
we  have  introduced,  we  will  not  get  a  maximum  efficiency,  un- 
less we  have  his  heart,  and  after  all  it  is  so  easy  to  get  it.  It 
does  not  cost  any  money — a  kind  look,  a  pleasant  Good  Morning,, 
or  a  nod  across  the  street  will  make  any  one  feel  that  he  has  "a 
pretty  good  boss."  I  am  personally  acfjuaintcd  with  the  efforts 
made  to  bring  about  good  fellowship  by  introducing  various 
sports  and  team  work  mentioned  in  the  paper  and  again  referred 
to  bv  Air.  ]\Iaxfield.  It  is  a  splendid  thing  to  create  whole  soul 
co-operative  spirit. 

Secondly  we  must  have  training.  Naturally,  some  of  our 
men  are  being  trained  to  some  extent.  For  instance,  every  en- 
gineer has  first  to  serve  some  years  as  fireman  before  he  is 
allowed  to  touch  the  throttle  and  a  conductor  has  first  to  prove 
his  merits  as  a  brakeman.  None  the  less,  the  author  is  exactly 
right  when  he  says  that  locomotives  are  more  systematically 
broken  in  than  the  men  are. 

This  reminds  me  of  an  interesting  reading  circle,  about  ten 
of  us  draughtsmen  formed  some  years  ago  in  one  of  our  eastern 
country  towns.  Each  one  of  us  had  to  read  a  designated  rail- 
road magazine  and  report  weekly  what  w^e  found  of  special  in- 
terest. We  met  in  our  private  rooms  to  discuss  said  topics  and 
in  this  way  every  such  evening  was  a  source  of  timely  informa- 
tion, besides  being  a  most  pleasant  social  gathering. 

Shop  men  very  often  do  not  avail  themselves  of  the  oppor- 
tunities oft'ered.  They  come  home  tired  and  do  not  feel  like 
dressing  up  for  the  night  school  or  the  ^^  'M.  C.  A.  Therefore, 
we  will  have  to  come  to  day-instructions  more  and  more,  just  as 
has  been  outlined  by  Mr.  Turner  tonight. 

I  wish  Mr.  Buell  would  give  us  a  few  more  details  relative  to 
the  Railway  Educational  Bureau  of  Omaha,  Nebraska,  how  they 
divide  their  work,  how  much  time  they  devote  to  practical  train- 
ing and  how  much  to  general  education,  also  who  is  furnishing 
the  laboratory,  the  various  railway  devices,  the  rooms,  the  ma- 
chines and  how  they  serve  the  non-residents,  whether  they  have 
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a.  system  of  correspondence  or  wlielher  they  have  brandies  on  the 
<hfferent  division  points. 

1  wonld  also  like  to  ask  the  author  to  he  a  little  more  ex- 
plicit in  rej^ard  to  woman  labor,  whether  he  considers  it  benc- 
ticial  or  otherwise,  first,  from  the  workman's  point  of  view  and 
ihen   from  the  railway  company's  perspective. 

As  to  the  (|ueslion  of  promotion,  I  was  glad  to  hear  the  pre- 
liminary remarks.  This  showed  me  that  the  author  considers 
the  '"Specialty  Man"  really  as  a  sort  of  a  check  only,  because  we 
■cannot  disregard  the  foreman  of  a  department.  He  not  only 
Icnows  the  main  features  of  his  men  but  also  the  personal  pecu- 
liarities often  so  necessary  to  fill  a  new  place,  and  the  official 
iiaving  charge  of  the  various  departments  again  is  the  best  quali- 
fied man  to  direct  the  transfers, 

A  square  deal  everywhere  and  especially  in  wages  is  abso- 
lutely essential  and  I  agree  with  the  author  in  every  respect.  He, 
•of  course,  did  not  specially  talk  for  the  benefit  of  the  various 
tranmien  union  members.  They  seem  to  be  able  to  take  care  of 
themselves.  At  least,  you  do  not  find  anywhere  in  history,  an- 
cient or  modern,  where  such  drastic  measures  were  used  to  en- 
force wage  legislation  as  we  recently  witnessed  in  our  country, 
threatening  to  tie  up  every  train,  wheel  and  factory  if  the  gov- 
ernment would  refuse  to  comply  within  certain  demands.  I 
have  reference  to  the  Adamson  Taw.  But  what  struck  me  more 
forcibly  yet  is  a  notice  wdiich  I  read  in  the  daily  papers  the  day 
before  yesterday  to  the  efifect  that  the  Senate  Interstate  Com- 
merce Committee  declined  to  approve  an  amendment  forbidding 
a  strike  pending  investigation  of  the  labor  controversy,  and  as 
long  as  we  have  such  conditions,  the  man  problem  will  not  be 
solved.  In  normal  Europe  they  have  no  strikes  and  no  disorder 
and  speaking  about  individual  cards  mentioned  by  Mr.  Buell,  I 
may  say  that  every  man  in  Europe  must  carry  his  own  record 
hook.  This  book  must  show  uninterruptedly  what  its  owner  did, 
and  when  and  where,  and  if  there  is  a  gap,  it  will  have  to  be 
explained  before  the  bearer  gets  another  job. 

It  was  so  nicely  stated  how  the  many  thousand  railroad  em- 
ployees and  their  families  could  help  to  improve  the  public  opin- 
ion towards  the  railroads ;  however,  they  hardly  would  be  able 
to  improve  the  value  and  popularit}^  of  the  railroad  securities. 
It  takes  revenues  to  do  that  and  as  long  as  we  have  one  legisla- 
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live  body  to  govern  rates  and  the  other  legislative  body  to  govern 
wages,  and  each  one  trying  to  do  all  it  can  for  the  public  or  the 
voters  and  as  little  as  possible  for  the  railroads,  we  are  not  going 
to  improve  matters  in  this  direction. 

J'RESJDEXT:  I  do  not  believe  it  was  the  intention  of 
Mr.  Ijuell  that  the  members  of  this  Club  should  go  long  on  rail- 
road stocks  because  of  this  pa])er,  and  1  will  say  for  the  Club 
that  I  do  not  think  we  are  prepared  tonight  for  the  discussion  of 
the  Adamson  l)iil  of  the  wage  question.  There  may  be  a  time 
when  wo  will  do  that,  but  it  is  hardly  here  l( might.  Most  of  us 
have  read  from  time  to  time  the  excellent  employees  magazine 
issued  by  the  Ti.,  R.  &  ]'.  Railroad  and  Mr.  Taylor,  its  editor,  is 
present  this  evening  and  I  am  sure  we  would  all  like  to  hear  from 
him. 

^IR.  A.  ^1.  TAYLOR,  B..  R.  &  F.  Ry. :  I  regret  that  I 
was  given  time  for  bi;t  a  very  brief  reading  of  Mr.  Buell's  paper. 
He  has  entered  into  a  discussion  of  one  of  the  broadest  and  most 
important  questions  of  the  day.  We  have  been  passing  through 
the  age  of  machine  efificiency,  as  witness  his  reference  to  the 
care  given  the  jnuxhase  and  perforuiance  record  of  a  locomotive, 
and  some  efforts  have  been  made  to  apply  similar  methods  to 
men,  without  success.  For  man,  even  of  the  lowest  type,  is  not 
a  machine.  TTc  requires  handling  of  a  different  nature  to  obtain 
the  best  results,  and  employers  of  today  are  fast  awakening  to 
the  realization  that  man-development  and  management  is  the 
most  important  factor  in  their  business. 

(  )f  the  subjects  mentioned  by  the  speaker,  wages,  no  doubt, 
is  the  one  which  is  uppermost  in  the  minds  of  the  men.  and 
especially  of  the  unorganized  element,  at  the  present  time.  Leav- 
ing out  of  the  question  the  unnatural  conditions  created  by  the 
war,  making  it  possible  for  many  indtistries  to  offer  imustial 
wages,  which  cannot  be  met  by  others  not  so  fortunate,  every 
man  should  be  paid  a  sum  the  equal  of  that  for  which  he  may  be 
replaced.  And  by  that  is  not  meant  merely  the  filling  of  his  place 
at  a  desk  or  l^ench.  but  his  replacement  by  one  of  equal  ability 
and  experience  and  one  whose  potential  worth  to  the  company 
in  years  to  come  is  on  the  same  level. 

Perhaps  the  present  stigma  which  has  settled  itself  on  cer- 
tain classes  of  railroad  employment  has  been  brought  about  by 
the   fact  that  some  positions  pay  so  much — no  more.     A  man 
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serves  faithfully,  officicntl},  one  might  almost  say  brilliantly,  for 
years — no  position  of  advancement  opens  up,  more  money  is  re- 
fused, and  he  goes  elsewhere — at  an  increased  salary.  And  we 
see  his  place  taken  by  one  of  half  his  ability  and  promise — at 
the  same  salary.  Dearth  of  material  of  executive  calibre  in  the 
future  is  bound  to  follow,  to  say  nothing  of  the  fact  that  his 
experience  and  that  of  others  deters  young  men  of  ambition  and 
ability  from  taking  up  sucli  lines  of  work.  After  educating  and 
training  these  men  for  years,  can  we  afford  to  let  them  get  away 
from  us  ? 

Jf  it  shall  be  developed,  in  the  future,  that  the  employment 
of  mediocre  abilit}-  at  a  low  wage  is  more  costly  in  the  long  run 
than  the  retention  of  those  of  greater  efficiency  at  a  higher  figure, 
no  doubt  the  change  will  be  brought  about — the  increased  wage 
to  the  unorganized  added  to  that  of  organized  labor  and  still 
more  urgent  reasons  for  increased  rates  afiforded. 

And  with  this  will  come  a  standardization  of  working  hours, 
and  an  increase  in  working  fcn'ccs  will  make  "overtime"  only 
occasional,  as  fitting  llie  peculiarities  of  the  work. 

There  is  a  tendenc\',  however,  for  men  doing  one  class  of 
work  to  compare  their  wages  with  those  of  another  whose  work 
involves  elements  of  hardship  and  risk  not  found  in  their  own. 
There  is  no  weight  in  such  comparisons.  The  man  who  prefers 
a  "collar  and  tie"  job  has  no  just  cause  for  complaint  that  an- 
other of  equal  length  of  service,  whose  work  requires  overalls, 
exposure  to  the  elements  and  danger  to  life  and  limb,  receives 
more  wages  than  himself. 

The  law  of  supply  and  (kinand  will  aut(jmatically  care  for 
certain  classes  of  unC'rii^anizcd  labor  considered  at  present  under- 
paid. 

Pleasant  surroundings  is  a  matter  that  has  been  receiving 
considerable  attention.  There  is  no  doubt  that  it  results  in  in- 
creased efficiency.  Comfortable  and  sanitary  working  quarters 
are  being  provided,  at  least  on  some  roads.  I  know'  of  one  which 
quarters  its  large  extra  gangs  during  the  summer  in  well  con- 
structed tents,  with  careful  regulations  as  to  sanitation,  which 
are  rigidly  enforced. 

The  Hiring  and  Handling  of  help  by  a  central  head,  is  a 
matter  wdiich  would  seem  to  offer  wonderful  possibilities,  al- 
though in  assigning  this  work  to  one  man,  Mr.  Buell  has  wished 


a  big  job  on  him.  Under  this  subject  would  come  those  of  Fair, 
Treatment  and  Opportunity  for  Advancement.  Conversant  with 
the  capabiHties  of  every  man  m  the  organization,  the  central  em- 
ployment board  w'ill  be  able  to  bring  men  from  various  parts  of: 
the  service  to  fill  positions  in  departments  which  have  not  the 
necessary  material  available. 

Right  now  I  know  of  a  concrete  instance  of  a  good  position 
fulfilled  because  the  department  to  wdiich  it  belongs  has  no  one 
considered  competent.  Yet  I  have  no  doubt  that  somewhere  in 
the  ranks  is  the  man  for  the  place,  his  qualifications  miknown  to 
the  head  of  the  department  which  is  seeking  him. 

Just  how  this  method  could  be  applied  to  a  railroad  system 
with  its  activities  scattered  over  several  thousand  miles  of  terri- 
tory is  a  matter  for  careful  study.  Perhaps  the  solution  would 
.be  the  establishment  of  several  such  bureaus,  each  with  a  limited 
territory,  but  co-operating  with  each  other.  Such  methods  have 
been  very  successful  in  some  other  lines  of  industry. 

In  Harper's  Magazine  for  December,  under  the  caption 
"FITTING  THE  MAN  TO  THE  JOB,"  Burton  J.  Hendrick 
quotes  some  interesting,  even  startling  figures  relative  to  this 
problem.  Statistics  covering  the  number  of  men  hired  and  fired 
in  a  number  of  industries  during  one  year  showed  that  85%  of 
the  human  material  that  went  into  these  shops  failed  to  adapt 
itself  to  the  work.  Basing  the  cost  of  hiring  a  man  and  trying 
him  out  at  from  $50  to  $500.  the  loss  through  this  channel  is 
enormous. 

Mr.  Hendrick  then  enlarges  on  the  methods  which  have  been 
employed  in  certain  large  industries,  including  the  Ford  plant, 
at  which  plant  all  help  is  provided  by  a  central  hiring  board  of 
forty  experts  which  furnishes  help  to  every  department  on 
requisition.  Nor  is  an  employe  discharged  by  any  other  than 
this  board,  and  then  only  after  a  thorough  study  of  his  or  her 
peculiarities  and  a  trial  on  many  kinds  of  work. 

Physical  examination,  which  is  a  part  of  the  plan,  has  shown 
men  with  high  blood  pressure  employed  on  heavy  lifting  and  a 
change  has  been  made  to  more  suitable  work ;  the  employe  ap- 
parently crippled  with  rheumatism  and  classed  as  "no  good" 
found  to  be  suffering  with  fallen  arches  and  relieved  by  properly 
■fitting  shoes,  wnth  splendid  results ;  the  girl  with  impaired  hear- 
ing employed  at  the  telephone   switch-board  and,  naturally,  in- 
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efficient,  yet  who  developed  amazing  efficiency  in  the  handling  of 
figures. 

Mr.  Ford  cnipUned,  in  1913  (Ijefore  this  ])lan  was  put  in 
effect),  about  16,000.  Records  showed  that  during  this  year 
8.000  left  or  were  discharged,  a  loss  of  from  $500,000  to  $2,000,- 
000  a  year.  The  year  following  the  inauguration  of  the  plan  the 
number  was  reduced  to  146. 

Education,  it  would  seem,  would  find  its  greatest  field  among 
those  in  clerical  work.  As  cited  by  the  speaker,  certain  roads 
are  now  doing  excellent  educational  work.  The  desire  for  in- 
creased knowledge  is  not  universal  among  employees — otherwise 
they  would  find  their  opportunity  in  the  many  correspondence  or 
night  schools  in  existence,  allowing,  of  course,  that  they  are  en- 
dowed with  the  necessary  determination  to  continue  to  the  end 
in  spite  of  the  attractiveness  of  amusements. 

Perhaps  the  greatest  work  of  this  kind  in  progress  today,  is 
being"  done  by  the  National  City  Bank  of  New  York.  Education, 
among  employees  under  21  years  of  age,  begins  with  their  em- 
ployment, covers  a  carefully  worked  out  plan  of  development  in 
fundamentals  and  is  compulsory.  Among  those  beyond  this 
age,  courses  are  not  compulsory  until  the  employe  has  enrolled 
for  them,  after  wdiich  constant  attendance  and  study  is  exacted. 
These  courses  are  conducted  by  officers  and  older  employes  at, 
no  doubt,  considerable  sacrifice  and  loss  of  time,  but  they  are 
building  a  wonderfully  enthusiastic  and  efficient  organization. 
The  bank  has  not  stopped  with  the  admonition  to  "Be  Ambitious" 
— "Be  Efficient."  They  have  set  a  well  defined  mark  for  em- 
ployees to  shoot  at  and  are  making  them  "shoot." 

In  speaking  of  the  work  of  a  certain  class  of  men  I  heard  a 
speaker  say,  recently,  that  their  work  was  "Uninteresting  be- 
cause not  understood."  With  education  along  the  line  of  work 
would  come  understanding,  the  progenitor  of  interest,  liking, 
enthusiasm.  And  this  is,  in  no  sense,  welfare  work.  It  is  a  long- 
headed m6ve  on  the  part  of  the  company  practicing  it,  resulting 
in  the  development  of  help  that  is  HELP. 

One  of  the  greatest  dampeneis  on  enthusiasm  and  ambition 
is  the  practice  among  certain  ones  of  taking  plans  and  ideas 
worked  out  by  their  subordinates  and  passing  them  along  as  their 
own,  giving  no  credit  to  the  originator.  While  such  practice 
exists,  no  organization  can  attain  to  its  maximum  of  efficiency. 
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There  is  one  more  clement  to  be  added,  without  which  the 
others  mentioned  will  fail  of  the  greatest  good.  Every  man-jack 
of  us  needs  it,  appreciates  it,  \\hellK'r  he  says  so  or  not.  And 
that  is  the  element  of  kindly  encouragement  which  should  per- 
meate every  organization  from  the  president  down.  A  man-to- 
man comradship  which  should  exist  througliout,  \vhich  prompts 
each  man  to  pass  along  a  word  of  praise,  when  praise  is  due. 
For  it  touches  what  Handerson,  of  Cleveland,  calls  "That  little 
emptv  spot  inside"  and  makes  for  greater  enthusiasm,  greater 
effort  and  a  pidl-togcther-spirit.  For  the  truly  big  man  does  not 
need  to  wrap  himself  in  a  mantle  of  cold  reserve  to  sustain  his 
dignitv,  and  if  he  would  that  men  should  work  wifJi  him  instead 
of  for  him,  give  him  the  best  that  is  in  them,  he  cannot  aft'ord  to 
overlook  the  power  .of  the  sincere  ''hand  on  the  shoulder,"  for, 
as  Riley  puts  it. 

When  a  man  ain't  got  a  cent, 

And  he's  feeling  kind  of  blue. 
And  the  clouds  hang  dark  and  heavy 

An'  won't  let  the  sunshine  through, 
It's  a  great  thing,  O  by  brethren 

Fer  a  feller  just  to  lay 
His  hand  upon  your  shoulder 

In  a  friendly  sort  o'  way. 

It  makes  a  man  feel  curious, 

It  makes  the  tear  drops  start. 
An'  you  sort  o'  feel  a  flutter 

In  the  region  of  the  heart ! 
You  can't  look  up  and  meet  his  eyes ; 

You  don't  know  what  to  say 
When  his  hand  is  on  your  shoulder 

In  a  friendly  sort  o'  way. 

Oh,  the  world's  a  curious  compound, 

With  it's  honey  and  its  gall. 
With  its  cares  and  bitter  crosses — 

But  a  good  world  after  all. 
An'  a  good  God  must  have  made  it — 

Leastways,  that  is  what  I  say 
When  a  hand  is  on  my  shoulder 

In  a  friendly  sort  o'  way. 

80 


PRESIDEXT :  There  are  jjresent  a  considerable  nunil)er 
of  men  who  could  well  discuss  this  subject,  but  the  hour  is  late; 
but  wc  will  give  opportunity  to  anyone  who  has  something 
definite  to  add  to  the  discussion. 

J.  A.  SPIFXMAXX.  i;.  &  ().  R.  R.  :  1  am  entirely  in 
sympathy  with  the  sentiments  as  e\-])ressed  in  the  paper  read 
this  evening.  It  is  the  ablest  presentation  of  the  subject  to  which 
1   ha\e  ever  listened. 

It  would  be  interesting-  to  hear  from  the  rei:)resentatives  of 
the  different  railroads  here,  and  perhaps  be  a  surprise  to  learn 
how  much  of  this  work  has  been  done  and  is  being  done  on 
some  of  the  railroads  in  this  part  of  the  countrv.  I  will  sav,  for 
the  Baltimore  and  Ohio,  that  they  realized  the  necessitv  of  this 
work,  and  in  an  early  day. 

In  1880  the  Baltimore  and  Ohio  instituted  a  relief  depart- 
ment for  the  employees.  It  was  chartered  as  the  Baltimore  and 
Ohio  Employees  Relief  Association.  In  i88f)  the  charter  was 
taken  away  from  them  by  the  State  of  ^laryland.  The  Company 
then  established  a  Relief  Department  in  its  stead,  making  it  a 
department  of  the  Railroad.  It  has  continued  up  to  date,  and 
now  has  about  60,000  members.  \\^e  also  b.ave  a  Savings  De- 
i)artment,  in  which  employees  can  deposit  their  savings  and  re- 
ceive 5  to  6  per  cent  on  their  deposits. 

We  have  also  a  Building  and  Loan  feature,  through  which 
employees  can,  if  members  of  the  Relief  Department,  obtain 
loans  to  build  homes.  We  also  have  a  Welfare  Department, 
doing  much  for  the  welfare  of  the  employees.  Last  year  there 
was  instituted  a  Baltimore  and  Ohio  Base  Ball  League,  in  which 
each  division  competed  with  all  the  others,  for  a  silver  loving  cup, 
the  final  game  being  played  at  Baltimore. 

We  have  many  Railroad  Y.  AT.  C.  A.  buildings  on  the  line, 
which  have  proven  a  great  benefit  to  the  men,  and  are  highly 
appreciated  by  them. 

We  have  a  "Safety  First"  Department,  well  organized  and 
thorough  in  its  work,  with  a  Committee  on  each  division,  who 
have  monthly  meetings. 

There  is  one  feature  not  mentioned  in  the  paper  read  this 
evening  that  is  of  great  importance,  and  I  believe  as  important 
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as  any  he  mentioned;  in  fact,  I  think  the  railroads  must  sooner 
or  later  give  heed  to  it.  We  would  have  better  railroad  men, 
more  satisfied  employes,  the  railroad  work  in  all  its  features  more 
attractive,  the  railroads  would  stand  better  in  the  opinion  of  the 
Public,  wdiom  he  serve,  if  all  work  possible  was  avoided  on  Sim- 
day,  and  give  the  men  a  chance  to  be  with  their  families. 

MR.  D.  ^I.  HO^^'H:  Not  being  called  on.  ]  Ixdieve  it  is 
up  to  me  to  say  something.  I  had  the  pleasure  of  reading  an  ad- 
vance copy  of  Mr.  Buell's  paper,  and  can  assure  you  it  was  read 
with  a  great  deal  of  interest.  The  paper  is  very  instructive  and 
it  is  certainly  well  worthy  of  commendation.  lint  one  of  the 
things  I  was  taught  years  ago  was  that  in  getting  up  to  say 
something  }  ou  must  know  how  to  begin,  what  to  say,  and  when 
to  stop,  and  I  believe  I  know  the  third  of  these  items  better  than 
the  other  two.  Some  of  these  fellows  who  preceded  me  talked  a 
good  while.  And  there  is  just  one  thing  I  wish  to  say.  A  gen- 
tleman who  can  prepare  and  read  so  ably  such  a  paper  as  we  have 
listened  to  this  evening  ought  to  be  placed  on  our  list  of  Hon- 
orary Members.  Therefore,  I  would  move  that  ^Ir.  Buell's  name 
be  placed  on  the  list  of  Honorary  ^Iembers  of  The  Railway  Club 
of  Pittsburgh. 

The  motion  was  seconded  and  prevailed  by  unanimous  vote. 

MR.  H.  F.  GIIvG :  I  believe  further  that  the  author  of  the 
paper  should  have  a  vote  of  thanks  of  this  Club  in  appreciation 
of  his  very  able  paper. 

This  motion  also  was  seconded  and  carried  unanimously. 

PRESIDENT:  Mr.  Buell.  is  there  anything  vou  wish  to 
say  in  closing  the  discussion? 

AIR.  BUELTv :  I  want  to  thank  you  all  for  being  so  good 
to  me.  I  approached  this  subject  with  a  great  deal  of  hesitation. 
It  is  such  an  enormous  subject  that  I  did  not  know  just  what  to 
do.  I  am  very  earnest  about  this  thing,  and  the  one  thing  that 
has  impressed  me  about  this  meeting  tonight  is  the  earnestness 
of  every  one  here  about  this  problem.  That  very  indication  of 
earnestness  is  the  indication  that  it  is  going  to  be  solved  because 
there  is  not  anything  that  a  bunch  of  railroad  men  like  this  can 
not  solve  if  they  go  after  it.  I  am  especially  touched,  Air.  Presi- 
dent and  fellow  members  of  The  Railway  Club  of  Pittsburgh,  by 
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this  vote  niakini;-  nic  an  Honorary  Member.  It  is  worth  the  trip 
ont  here,  aside  from  all  the  other  pleasures  connected  with  it, 
and  I  want  you  to  know  that  I  appreciate  it. 

OX  AFOTIOX.  Adjourned. 


r 


Secretary. 


S.< 


RAILWAY   CLUB    NOTES. 


The  following  subjects  were  presented  and  discussed  by  the 
several  Railway  Clubs  during  the  month  of  Januarw  1917,,  as 
noted  below : 

Xew  York  Railroad  Club,  Harry  D.  A  ought.  Secretary, 
95  Liberty  Street,  New  York,  N.  Y. 
Sur.jKCT — "Accident  PrcA'ention"  b}-  ]\Iarcus  X.  Dow. 

Xew  England  Railroad  Club,  \\m.  E.  Cade.  Jr..  Secretary, 

683  Atlantic  Avenue,  Boston,  Mass. 

vSur.ji'.CT — '"Ih-akes  on  Freight  Car  Equipment"  by  H.  S.  Walton. 

Canadian     Railway     Club,     las.     Powell.     Secretary, 
P.  O.  Box  7,  St.  Lambert,  near  Montreal.  Can. 
Sui'.TKCT — "Passenger  Car  Painting"  l^y  Thomas  Marshall. 

Richmond  Railwa}-  Club.  T'\  O.  Robinson,  vSec'y,  Richmond,  Va. 
Sur.jKCT — "Clacier  Xational  Park"  by  L.  D.  Kitchell. 

St.  I<ouis  Railway  Club,  B.  W.  Frauenthal.   Secretary, 
L'nion  Station,  St.  Louis,   -\Io. 
Sun.iKCT — "Electrification  of  Steam  Railroads." 

Southern  &   South  Western  Ry.  Club.  A.  J.   Merrill,   Secretary, 

Box    1205.   Atlanta,    Ga. 
Sur.jKCT — Unknown. 

Central  Railway  Club  Buffalo,  X.  Y..  Marry  D.  A'ought, 
Secretary,  95  Liberty  Street,  Xew  York,  X^.  Y. 
Si'n.T  i-CT — Annu;il  Meeting. 

The  Railway  Club  of  Pittsburgh.  J.  B.  Anderson.  Secretary, 
207   Penna.   Station,   Pittsburgh,   Pa. 
Sri'.jKCT— "The  Man  Problem"  by  Mr.  D.  C.  Buell. 

Copies  of  the  above  papers  can  be  had  upon  application  to 
the  Secretarv  at  the  address  given  for  a  nominal  ]~)rice. 
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U.  G.   DETWILER 
Died   October  30,  1916 


THE  PENN  COUPLER 


Our  latest  development  of  the  N.  C.  B. 
Coupler,  a  modification  of  our  popular  Pitt  and 
Janney  X  Couplers,  with  latest  Improvements. 


LOCKSET,   and 

KNUCKLE-OPENER. 

Send  for  blue  prints  and  prices. 

—MANUFACTURED  ONLY  BY 

THE  McCONWAY  ^  TORLEY  CO.. 

PITTSBURGH,  PA. 


This  Space  For  Sale 


PINTSCH 
MANTLE    LIGHT 

The  system  that  has  made 
good  wherever  it  has 
been  applied 


SAFETY 
ELECTRIC  LIGHT 

Type  "F"  regulation  en- 
sures constant  lamp  volt- 
age and   long   lamp  life    . 


llie  SM]  (a[  Heating  ?  li^ltin?  (o. 


Chicago,  Philadelphia,  Washington,  Boston, 
St.  Louls,  San  Francisco,  Montreal 


2  Rector  St.,  New  York 


METALLIC 
PACKINGS 


fo r  Locomotive 
Piston  Rods,  Valve 
Stems  &  Air  Pumps 

SECURITY  WRIST  PIN 
LEACH  SANDERS 
GOLLMAR  BELL  RINGER 
INDESTRUCTIBLE  OIL  CUP 
BRAIDED    SWAB,    ETC. 

The  U.  S.  Metallic  Packing  Co. 
PHILADELPHIA 


FIREBOX     FACTS 

1.  l!ig   locoinolives    have    long   wheel    bases. 

2.  Long   wheel    bases   must   be  covered    by   long   boilers. 

3.  Long  boilers   mean   excessive   flue   lengtlis. 

4.  Excessive  flue  lengths  represent  investment  in  heating  surfaces  of  low 
evaporative   values. 

5.  Shorter   flues   mean   longer   fire  boxes. 

6.  Longer  hre  boxes  (with  combustion  chambers)  of  the  radial  stay  type  are 
dangerous    and    introduce   added    stay    bolt    troubles. 

7.  The  lacobs-Sluipert  sectional  fire  box  (and  combustion  chamber  when 
required)  supplies  the  means  for  designing  locomotive  boilers  of  correct 
economic  proportions  and  at  the  same  time  for  reducing  maintenance 
problems    to    a    minimum. 

"YOURS    FOR    BETTER    BOILERS" 

Jacobs-Shupert  U.  S.  Firebox  Co. 


30   Church   St.,   New  York. 


Works:    Coatesville,   Pa. 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH    STREET.  NEW   YORK 

BRANCH  OFFICES.— CHICAGO.  ST.    LOUIS.    ST.    PAUL,    WASHINGTON.  D.  C. 


xvu 


Hundreds  of 

G-E  Planer  Drives  are  in 

Successful  Operation 

'j'he  lirst  G-E  Planer  Drive,  Iniilt  five  years  ago,  and 
Innidreils  huilt  since  then  are  in  u>e  throughout  tliis  country. 
Repeat  orders  constantly  testify  to  their  splendid  operating 
records. 


C'arefulh'      consider     the 
eqr.ipnient : 

Vastly  more  economical  in 
operation  and  upkeep  than 
any  other   existing  drive. 

Maximum  cutting  speed 
always  sustained,  giving 
greatly  increased  production. 

Reverses  remarkably  close 
to  a  line. 

Standard  motor  speeds 
250—1000  r.p.m. 

Many  speed  combinations, 
allowing  slowest   cutting  and 


following      ad\-antages      of     this 


highest  return  speed  to  be 
combined. 

Freedom  from  shocks,  giv- 
ing quickest  reversals  pos- 
sible without  jar. 

Unexpected  return  of  cur- 
rent to  wires  always  finds 
motor  and  control  apparatus 
ready  to  receive  it. 

Quiet  operation. 

Sparkless  ccmmutation. 

Trouble  proof  control  in 
easy  reach  of  operator. 


1"his    equipment    is    conservatively     rated     and     has     ample 
power.     Investigate  the  power  rating   of   the  mot<")r  you   buy. 

General  Electric  Company 

GENERAL  OFFICE 

SCHENECTADY,  NEW  YORK 


Boston,  Mass. 
Cincinnati,  Ohio 
St.  Louis,  Mo. 


District    Offices    in 
New  York.  N.  Y. 
Chicago,  111. 
Philadelphia,  Pa. 


Denver,  Colo. 

Atlanta,  Ga. 

San  Francisco,  Cal. 


Sales   Offices  in  all   Large   Cities 


6545 


STANDARD  STEEL  CAR  COMPANY 

f  General  Offices:  Frick  Bids'.,  PlTTSBURGfl,  PA.  (  BUTLER,  PA. 

OFFICES  I  NEW  YORK:     170  Broadway  WORKS  ]  NEW  CASTLE,  PA. 

(CHICAGO:     Fisher  Building  i  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.   BOLSTERS.  BRAKE  BEAMS.  ETC. 

Capacity  50,000  Cars  per  Annum     Sited 

USE  BUTLER 
DRAFT  GEARS 

FRICTION    RIGGING 

PIPER  PATENTS 

200,000  lbs.  Capacity. 

Hns  all    the   points   of  a    Perfect  Gear. 

TANDEM     SPRING    ATTACHMENTS 

614x8    or   8x8    DRAFT    SPRINGS 
PERFECT  SPRING  PROTECTION 

Butler  Drawbar  Attachment  Co. 

Send  for  Catalog:  CLEVELAND.  OHIO 


SC    H    A    E    F    E   U 
DROP-FORGED  A^ 

FOUNDATION   BRAKE   GEAR  DETAILS. 

COMBINE 

MORE  STRENGTH  WITH  LESS  WEIGHT 
Schaefer  Equipment  Company 

Oliver  Building  Pittsburgh,  Pa. 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  281  COMPANIES 

SESSIONS— STANDARD  FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  205  COMPANIES 
—BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:  People's  Gas  Building         NEW  YORK:  30  Church  St. 


J-M  RAILROAD  SUPPLIES 

Roofings  Fibre  Conduit  Brake  Lininsr  and  Blocks 

Packings  Locomotive  Lasslng  Electrical  Supplies 

Gaskets  Flexible  Armored  Squirt,  Mastic  Floori-ns; 

Pipe  Coverings  Tank,  Car  Heatinz,  Air  Speedometers 

Hair  Felt  Brake  and  Air  Sijinal  Hose  Fire  Extingfuishers 

Smoke  Jacks  Air  Brake  Expander  Rine  Manual  Slack  Take  Up 

Asbestos  Wood  Steel  Car  Insulation  for  Air  Brakes 

Waterproofing  Underground  Conduit  Vitribestos  Slack  Lining 

Cork  Asbestos  Cements  Refrigerator  Car  Insulation 

Write  for  Catalogs 

H.  W.  JOHNS  -  MANVILLK  COMPANY 

New  York  and  Every  Large  City 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 

Standard  Heat  ^  Ventilation  Co.  Inc. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 


165  Broadway  ^?ew  York 


wrJfi^ 


I  ill  I  m  ^^^^^ 


F'reigHt  arid  F*assenger 


Of  E\ye;ry  Ds^scription 

Pressed  Steel  Specialties 
Tank  Cars  /Vlino  Cars 

Pressed  Steel 

Car 

Company 

New  York  Pittsburgh  Chicago  St.  Paul 


FOR 

GREATER  EFFICIENCY 

USE 


FOR 

Freight  and  Passenger  Equipment. 

ALSO 

Pressed  Steel  Journal  Box  Lids. 


DAVIS  BRAKE  BEAM  GO. 


JOHNSTOWN.  PA. 


FRANK  J.  LANAHAN,  Pres.      CHAS.  J.  GRA'UM,  Vice-Pres.      H.  L.  REPL06LE,  Gen'l.  Sales  Rep 


^.^;;o>o-^   -.->< 


VV^^     VN 


This  Space  For  Sale 


This  Space  For  Sale 


SUYDAM'S  ProtecUve  PAINTS 

fof  MM  (aF5  ^  S\ 


-MANUFACTURED   BY- 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  AIST    AND  BUTLER  ST3., 

■tLL'PHONE.  34a  FI8K.  PITTSBURGH,  Pa 


This  space  For  Sale. 


9i^i^'    ^^ 


FOR    SALE 


BRADY  BRASS  CO. 

MANurACTviniNS  or 

CYPRUS  BRONZE     FOR   LOCOMOTIVE  and   CAR   BEARING   USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR  BEARINGS 

eiBiral  Offlct  and  Works,  170-182  Fourteenth  St.  and  169-176  Fifteenth  St.,  Jruy  City,  N.  i. 
DANIEL  M.  BRADY,  Pr»sident 

SCHMIDT  SUPERHEATER    LOCOMOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schediilet 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St..  New  York. 


Peoples  Gas  Bldg.,  Chicago. 


SPECIAL  DROP  FORCINGS 


STEEL  CAR  FORGE  COMPANY 


PITTSBURGH 


"FOROINQ  SPECIALISTS" 

NEW  YORK 


CHICAGO 


FOK    SALE 


Electrical 
Uses 


a 


ARISTOS 

COPPERWELD 


Mechanical 
Uses 


A  COPPER  CLAD  STEEL  WIRE 

Product  of  the  COPPER  CLAD  STEEL  CO.,  Pittsburgh,  Pa. 
Drawn  and  Sold  Exclusively  by 

PAGE  WOVEN  WIRE  FENCE  CO.,      -     -     Monessen,  Pa. 


FOR   SALE 


TORCHES 

Gem  Torches  Save  You  Money 

Exhaustive  testi  by  largett  railway 
•yttems  have  proven  that.  Gem 
Brazed  Seam  Torches  do  save  money. 
Let  ut  prove  it.  Send  for  free  tajn- 
pie  and  information. 

Gem  Manufacturing  Company 

PITTSBURGH.  PA. 


Graham  Nut  Company 

RITXSBURGH,    F*f\. 


MANUFACTURERS  OF 


Hot  Pressed  Nuts,  Cold  Punclied  G.  &T.  Nuts 
Bolts,  Lag  Screws,  Washers,  Etc 


This  Space  For  Sale 


Here's  the 
King  of 
Them  All- 


The  product  of  old  heads  and  a  new  plant, 
you  always  find 


Bronze  Bearings 


there  with  the   stuff  called   service. 

Our  years  of  experience  give  us  a  knowledge  of 
bronze  and  its  aloys  which  is  always  an  assurance 
of  long  and  jatisfary  service.  Our  large  capacity, 
modern  methods  and  unique  routeing  system  work  for 
prompt  deliveries. 

We  have  some  interesting  data  for  you.  Send  for  it 
today.  It  makes  no  difference  whether  you  make  your 
own   bearings  or  not.    Just  write    Dept.   R.    C. 

Johnson  Bronze  Company 

FORMERLY- THE  AMERICAN  CAR  &  SHIP  HARDWARE  M'FS.CO, 

Works  and  General  Offices 

New  Castle.  Pa. 


'ffl^t0^0t0^0^0^Ht0^0^0t0t0t0t0^0^0t0l0^0t0*0t0^0t0*0t0t0^0*0t0^^^0l0^0^0t0t0mm0^0^0^0^0^^:Pt0t0^0t0^0^PO^ 


THE 


GOULD  5  M  HFa  5Y5TEM 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW   YORK 


Roller-Bearing  Compound 
Piston  Air  Drills 


Roller 
Bearings 


No.  32 
L 


The  One=Man 

Staybolt 

Machine 


Corliss 
Valves 


FURNISHED  ON  TRIAL  FREE.  WRITE  NEAREST  BRANCH 

INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago  :  New  York  :  Pittsburgh  :  Detroit :  San  Francisco  :  Birmingham  :  Montreal,  Que. 


MANNING,  MAXWELL  &  MOORE, 

ROBT.   A.    BOLE,   MANAGER,   PITTSBURGH  BRANCH 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Rzwilway  and  Mzs^chinists'  Tools  and  Supplies.  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists.  Rivet- 
ers and  complete  Machine  Shop  and  Foundry  Equipment 


IMA  TIONAL  u.'hf.L  COMPANY 

MANUFACTURERS   OF 

"STAR  SPECIAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,     N.     Y.         Pittsburgh,     Pa.  ^1?^^^^?^^:  ^^ 

„  ^,       ,      ^  *   '  New  York  Office: 

Sayre,    Pa.  Cleveland,    O.  556    WEST    34th    STREET 

New     York    City.    N.     Y.  Phila.     Office: 

506    FRANKLIN    BANK    BLDO. 


BRAKE  SHOES 

AMERICAN  BRAKE  SHOE 
&  FOUNDRY  COMPANY 

30  Church  St.,  New  York 
322  So.  Michigan  Ave.,  Chicago  Chattanooga,  Tenn 


This  Space  For  Sale 


101  PARK  AVE 


1612  Old  Colony  Building.  Chicago. 

Monitor.  Simplex  and  Nathan  Injectors 
for  Locomotives 

AND 

Sight-Feed  Lubricators. 

All  Specially  arrang;ed  for  High-Pressure  Engines. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES. 

Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 
on  Cups,  Etc. 

SOLE  AGENCr     FOR  THE 

Coale    Muffler    Cf    Safety    Valve    Co.,   Inc. 


MM-i,'vri/'< 


ESTABLISHED     1884 


SIPE'S   JAPAN  OIL 


"STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 
IN  DAILY  D8B  BY  ALL  THE  LEADING  RAILROADS  IN  THE  UNITED  STATES 


-MANUFACTURED     ONLY     BY- 


CHICAGO  ILL  JAMES  B.  SIPE  &,  CO,  Pittsburgh,  pa. 


U060M0TIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 
Can  be  worked  from  cab   or 
foot  board  while  running. 


A  c&t&lo^  or  call  by  Representativ* 
for  the  asking.     0     0     0     »     9 

Honesteail  Valve  Mfir.  Co, 

Works:  Homestead,    Pittsbursli.  Pi. 


=:  FARLOW  DRAFT  ATTACHMENT  := 

i  TWIN  M.  C.  B.  DRAFT  SPRINGS 
For  <  OR 

(      FRICTION     DRAFT    GEARS 

THE  T.  H.  SYMINGTON  CO. 

New  York  Chicago  Baltimore  Rochester 


BALL'S  OXOLIN  «■'!• 

VARNISH  REMOVER  ..o,.r,,.o  spirits 

THE   loEAL  PAINTOIL 

Ball  Chemical  Co. 


?,"il?  w^°  i?"'*"**:*       ♦  Fulton  Bldg..  PITTSBURGH,  PA. 

63  W.  Van  Buren  Street.  * 


Logical  Construction 

is  a   feature   of 

BO  YER 

Pneumatic  Hammers 


No.  SOX  Boyer  Riveting  Hammer.     Capacity  13/^  inches. 
Length  overall  only  21^   inches. 

Boyer   Hammers  are   made   in   three   parts,   cylinder,   handle    and 
valve— a   constrnction   which   facilitates   examination,    cleaning   and 
repairs,  and  extends  the  life  of  the  tool  indefinitely. 
Write  for  Hammer  Bulletin   124. 

CHICAGO  PNEUMATIC  TOOL  CO. 

PITTSBURGH:     10  and   12   Wood   St 
1052  Fisher  Bldg.  52  Vanderbilt  Ave. 

CHICAGO  Branches  Everyvi^here  NEW  YORK 


H.    HEWITT,     PRESIDENT. 


Croft.  Vice-President 


MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 


FOR    LOCOMOTIVE    WEARING    PARTS, 


JOURNAL 
BEARINGS 


FOR  I 


FAST  PASSENGER  CAR  SERVICE. 
HEAVY  FREIGHT  CAR  SERVICE. 


MAGNUS    COMPANY 

111    BROADWAY,    NEW   YORK. 


DURABILITY  COUNTS 

DIXON'S  oR^AV«?TE  PftlNT 

is  the  "LONGEST  SERVICE"  paint.  Recom- 
mended and  largely  used  as  standard  by  rail- 
road economists,  and  engineers,  throughout 
the  entire  world,  for  bridges,  steel  cars,  tanks, 
signal  apparatus  etc.  Made  in  FIRST  QUAL- 
ITY onh-.  Write  us  for  long  service  records 
and  hookleT  Xo.  152-B. 

Made  in  JERSEY  CITY,  N.  J.,  by  the 

JOSEPH    DIXON    CRUCIBLE    COMPANY 

ESTABLISHED  1827 


pIXOKS 

,^1  PAINT 

-f^OlJfi  COLOR*  ^* 
CfiStYC 


RAILWAY 
SPECIALTIES 


Tlie  National  Malleable  Castings  Go. 

CLEVELAND,  CHICAGO.    INDIANAPOLIS,  TOLEDO. 
SHARON,   PA.         MELROSE  PARK,  ILL. 

MALLEABLE   IRON 
AND  STEEL  CASTINGS 


PEERLESS 

MECHANICAL   RUBBER   GOODS  AND  PACKINGS  HAVE 
THAT  DURABILITY  DEMANDED  BY  RAILROADS. 

Peerless  Rubber  Mfg.  Co. 


31    WARREN  ST. 


NEW  YORK 


BOSTON 


CHICAGO 


PHILADELPHIA 


MINNEAPOLIS 


The  Air  Brake  Game 


today  is  a  complicated  one — and  is  growing  more  so  daily. 
No  longer  will  one  general  rule  fit  all  cases — each  individual 
case  is  a  problem  in  itself,  and  as  such  must  be  met  and 
solved.  Our  Engineering  organization  combines  the  experi- 
ence of  a,ll  railroad  air  brake  engineers  and,  therefore,  is 
specially  fitted  to  take  up  and  solve  any  and  all  air  brake 
problems.  Their  services  are  free  to  our  customers,  who 
are  requested  to  call  them  in  on  all  air  brake  work,  whether 
it  be  new  specifications,  modification  of  old  equipment,  or 
just  ordinary,  plain,  every-day  troubles. 

Westin2:house  Air  Brake  Co. 

General  Office,  Wilmerding,  Pa. 

New  York,  City  Investing  Building;  Pittsburgh,  Westinghouse 
Building;    Chicago,  Railway  Exchange  Building; 
St.   Louis,    Boatmen's  Bank  Building. 


Westinghouse 
Electric  Arc  Welding  Outfits 

have  reduced  the  repair  costs  in  many  railroad  shops. 

They  save  their  cost  in  three  months  time. 

Full   information    on   request. — Booklet   3049-A. 

Westinghouse 
Electric  Motors  for  Railroad  Shops 

Pressed-Steel    Types    for   either   alternating   or    direct 

current.     Rugged,  serviceable,  efficient  and  long  lived. 

Full   information   on  request. 

Westinghouse  Electric  &  IHanufacturing  Go. 

Sales  Offices  In  All  /\jit\  ^^^^  PITTSBURGH 

Lar^c  American  Cities  W^/  PENNSYLVANIA 


Total  Weight  of  Engine,  352,500  pounds;  Weight  on  Drivers, 
293,000  pounds;  Diameter  of  Drivers,  57  inches;  Tube  Length, 
17  feet;  Boiler  Pressure,  190  pounds;  Cylinders,  28x32  inches; 
Maximum  Tractive     Power,   71,200  pounds. 

Because  of  its  long  rigid  wheel  base  many  railroad  offi- 
cials have  had  to  eliminate  the  2-10-2  type  when  consid- 
ering  more    powerful    locomotives. 

Lateral  motion  driving  axles  and  boxes  were  applied  to 
the  New  York,  Ontario  &  Western,  2-10-2  type  locomo- 
tives to  reduce  the  rigid  wheel  base  to  that  which  is  in 
common  use  on  Consolidation  and  Mikado  type  loco- 
motives, and  at  the  same  time  secure  the  advantages 
of  the  ten-coupled  wheel  arrangement  with  the  resulting 
increased   capacity  of  the   locomotives. 

Write  us  for  further  information  regarding  the  lateral 
motion  device 

AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET.  NEW  YORK 


YOU  GET  THE  MAXIMUM   OF  DURABILITY   FROM   OUR 

SEMAPHORE  ENAMEL 

All  colors — Write  to  us  for  samples. 

Yarnall  Paint  Company 

MANUFACTURERS  -  -  -  PHILADELPHIA 


This  Space  For  Sale 


Railroad  Repair  Shop  Equipment 

Combining  all  modern  features  for 


rapid,  convenient  operation. 


MACHINE  TOOLS 
STEAM    HAMMERS. 


ELECTRIC 

TRAVELING 

CRANES 


P.  &  W. 
SMALL  TOOLS 
AND  M.  C.  B. 

GAUGES 


Niles  New  /Model  Driving  Wheel  Lathe 
Has  broken  all  wheel  shop  records. 


WRITE  FOR  CATALOGUF 


NILES -BEMENT- POND  CO 

111  Broadway,  New  York.        Pittsburgh  Office,  Frick  Building. 


500  RAILROAD  SHOPS 

Have  Adopted  Thermit  Welding  as  a  Standard  for  Frame  Repairs 

The  list  of  railroads  usintr  Thermit  includes  practically  every 
system  from  the  small  road  having  only  a  few  locomcjtives  to  the 
largest  system  having  many  thousand  locomotives. 

The  superheated  liquid  Thermit  steel  is  produced  in  bulk  and 
poured  all  at  once  into  a  mold  surrounding  a  broken  section,  re- 
sulting in  the  perfect  amalgamation  of  the  Thermit  steel  with  the 
parts  with  which  it  comes  in  contact.  The  fact  that  those  parts 
are  first  preheated,  makes  the  weld  doubly  sure. 

Remember  that  the  greatest  railway  systems  in  the  world  use 
hundreds  of  thousands  of  pounds  cf  Thermit.  They  do  not  use  it 
for  any  reason  except  that  it  "delivers  the  goods,"  and  ha,s  proved 
itself  the  most  profitable  investment. 

Full  information  is  given  in  our  instructive  pamphlet  No.  2167, 
"Thermit  Locomotive  Repairs,"  and  shows  how  effectively  and 
economically  the  process  can  be  used.    Send  for  a   copy  today. 

GOLDSCHMIDT    THERMIT    COMPANY 

120  BROADWAY,  NEW  YORK 

329-333  Folsom  St.,  San  Francisco;  103  Richmond  St.,  W., 

Toronto,  Ont.;  7300  So.  Chicago  Ave.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.    S.   A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves    flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small    brick   of   light   weight. 

Cools  off  quickly. 

Many   other  good   features. 


30   Church    Street, 
New  York 


McCormick  Building, 
Chicago 


TI16  56SI  StayDoit. 

FOR  LOCOMOTIVE  FIREBOXES 
Railroads  Are  Now  Using 

Tlic  Taie  Fl6xiDl6  ^taijDolt 

At  the  Rate  of 
1,250,000    A    YEAR 


Our  Services  Are  Always 
At    Your    Command 

FLANNERY  BOLT  CO. 

Vanadium    Building 

PITTSBURGH,    PENNA. 

B.  E.  D.  Stafford,       General  Manager 

J.  Rogers  Flannery  <Sc  Co. 

SELLING  AGENTS 

Vanadium    Building 

PITTSBURGH,  PENNA. 


The  Draper  Manufacturing  Go. 

Manufacturers  of 

PNEUMATIC  FLUE  WELDERS 

I^'or    Scarfing,    Welding    and    Swedging    Boiler 
I'lues  up  to  4"   Diameter. 

Pneumatic  Tube  Weldmg  Machines  for  Weld- 
ing and  Swedging  Superheater  Tubes. 
Flue    Reclaiming    Equipment   used   in    connec- 
lii)n   ^\•ith   Pneumatic  I'duc  W^elders. 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT    ARE    ABSOLUTELY    NECESSARY     IN 

LOCOMOTIVE  CASTINGS 


PRICES  MODERATE 


Manufactured    Hnlv    Bv 


RESULTS  GREAT 


Hunt'Spiller  Manfg.  Corporation 

W.   B.  LEACH,  President  and  Gen'l  Manager. 


OFFICE    AND    WORKS: 
383     DORCHESTER     AVENUE 
SO,     BOSTON.     MASS. 


J.  G.  PLATT, 

Sales  Manager. 


GALENA-SIGNAL  OIL  GOMPANY 


FRANKLIN,    PENNA. 


Sole  manufacturers  of  celebrated 

GALENA    LUBRICANTS 

PERFECTION  VALVE  and  SIGNAL  OILS 

and 

Galena  Railway  Safety  Oil 

Manufactured    for 

STEAM  AND  ELECTRIC  RAILWAY  USES   EXCLUSIVELY 
Guaranteed  Cost  Expert  Service  Free 

CHARLES  MILLER,  S.  A.  MEGEATH, 

Chairman.  President. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPKCIAIvISTS 

OP  MALLEABLE  CASTINGS 

FOR  THE  RAILROAD  AND 

CAR  COMPANY  TRADE. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  r>el:very  Price 
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PROCEEDINGS  OF  MEETING. 
FEBRUARY  23,  1917. 

The  regular  monthly  meeting-  of  The  Railway  Club  of  Pitts- 
l)urgh  was  called  to  order  by  Mr.  J.  G.  Code,  President  at  8 
•o'clock  r.  M..  at  the  Commercial  Club  rooms. 

The  following  gentleman  resfistered : 


MEMBERS. 


Amsbary,  D.  H. 
Anderson,  A.  E. 
Anderson,  J.  B. 
Anderson,  G.  S. 
Anthony,  J.  T. 
Arnold,';.  G. 
Babcock,F.  H.    . 
Barth,  J.  W. 
Berghane,  A.  L. 
I'.lakelv.  T.  M. 
Bosley,  N.  D. 
Brewer,  W.  A. 
lUiffinirton,  W.  P. 
Caine.  C.  D. 
Clark.  C.  C. 
•Code,  J.  G. 
Crenner.  J.  A. 
Emery,  E. 
Endsley,  Louis  E. 
Farquhar,  L.  C. 
Ferren,  R.  O. 
Flinn.  R.  H. 
Forrest,  C.  H. 
Foster,  John 
Frev,  a'.  R. 
Fulton,  A.  M. 
Gale,  C.  H. 
Geisler.  Joseph  J. 
Graham,  R. 
Grieve,  R.  E. 
Gross,  C.  H. 
Grow,  C.  D. 
Guav.  Joim  W. 
T-Taver,  W.  M. 
Havnes,  j.  E. 
TTofifman.  C.  T. 
Howe,  D.  M. 
Johnson,  W.  M. 


Kellv.  H.  B. 
Kohl,  H.  J. 
Krepps,  T.  S. 
Kummer,  Joseph  H. 
Lanahan,  ].  S. 
Lehr.  H.  W. 
Llewelvn,  W.  R. 
Long,  R.M. 
Lvnn,  Saml. 
M'arshall,  W.  T. 
Mason,  Stephen  C. 
Miller,  George  H. 
Mitchell,  John 
Morris,  H.  W. 
AIcAbee,  W.  S. 
]\rcCollum.  G.  C. 
McDonnell,  F.  V. 
^Iclntyre,  R.  C. 
McKinstrv.  C.  H. 
:\rcXultv,'F.  M. 
Xeff.  John  P. 
O'Connor,  M. 
Pchrsoh,  A.  K. 
Piatt,  T.  G. 
Pratt,  L  D. 
Ralph,  y.  E. 
Redding,  D.  J. 
Robbins,  F.  S. 
Rvder,  G.  E. 
Schaich.  Wm.  L. 
Sewell.  H.  B. 
Sleeman,  W.  C. 
Smith,  M.  A. 
Smithson.  A.  D. 
Stillings.  Wm. 
Taylor.  H.  G. 
Taylor,  James 
Tennant,  S.  H. 
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Turner,  L.  li.  Walkins,  G.  H. 

Walker,  E.  II.  Widmeicr,  L.  W. 

Walther.  G.  C.  Williamson,  J.  A. 

Warne,  J.  C.  Wrii-ht,  John  P.. 

Zimmerman,  S. 

VISITORS. 

r,enson,  R.  W.  McCallister.  \l.  M. 

IJyerson,  Clias.  E.  Naylor,  G.  F. 

Fischer,  Chas.  L.  Parkin,  PI.  ]\IcP>. 

Gallowav,  G.  R.  Petterson,  L. 

Hull,  K.'G.  Pfahler.  F.  P. 

Katzin,  William  Rvde.  H.  H. 

Kistler.  PL  D.  Seley.  C.  A. 

Kulonsek,  O.  Stenson,  G.  A. 

Kulonsek,  V.  Thomas,  T-  W. 

Long,  E.  T.  Thomas,  H.  N. 

Moyer,  A.  S.  Turk.  L.  E. 

Murphv,  W.  J.  Wiltshire,  W.  E. 

McAnulty,  S.  G.  Wolf,  ^I. 

PRESIDENT:  We  will  dispense  with  the  roll  call  and 
with  the  reading-  of  the  minutes,  which  will  be  approved  as  sub- 
mitted for  publication  unless  there  is  objection. 

The  Secretary  read  the  following  applications  for  member- 
ship : 

Bayley,  Harry  P.,  Assistant  General  ^Manager,  The  Buda  Com- 
pany, Railway  Exchange.  Chicago,  111.  Recommended 
by  J.  G.  Code. 

Byerson,  Chas.  E.,  Draftsman,  Pressed  Steel  Car  Co.,  24  South 
Euclid  Avenue,  Bellevue.  Pa.  Recommended  by  Harry 
Howe. 

Campbell,  Argyle.  President,  Enterprise  Railway  Equipment  Co., 
1 153  Rookery  Building,  Chicago,  111.  Recommended 
by  Frank  J.  Lanahan. 

Converse,  Paul  D.,  Instructor  in  Commerce,  University  of  Pitts- 
burgh, Grant  Boulevard,  Pittsburgh,  Pa.  Recommended 
by  John  F.  Lent. 

DuBarry,  E.  G.,  Mechanical  Engineer,  W.  P.  Terminal  Railway, 
5860  Marlborough  Street,  Pittsburgh,  Pa.  Recom- 
mended by  H.  F.  Grewe. 
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Katzin,  William,  Draftsman,  Pressed  Steel  Car  Company,  701 
Broadway,  ^IcKees  Rocks.  Pa.  Recommended  by 
George  C.  McCollum. 

Meyer,  Wendel  J.,  Draftsman,  Standard  Steel  Car  Co.,  216  East 
Penn  Street,  Butler,  Pa.  Recommended  by  A.  Chris- 
tianson. 

McBride.  Paul  A.,  President,  Pittsburgh  Knife  &  Forge  Co.. 
709  Belmont  Street.  Pittsburgh,  Pa.  Recommended  by 
J.  A.  Crenner. 

McCartv,  Dale,  ^lechanical  Representative.  Enterprise  Railway 
Equipment  Company.  1 153  Rookery  Building.  Chicago. 
111.     Recommended  by  A.  ]\I.  Fulton. 

Nuzum,  ^^'.  A.,  :\Iaster  Mechanic,  .\.  &  S.  R.  R.,  438  Dewey 
Street,  Pittsburgh.  Pa.  Recommended  by  J.  A.  Crenner. 

Shook.  W.  F..  General  Purchasing  Agent,  Central  Tube  Co., 
First  National  Bank  Building,  Pittsburgh,  Pa.  Recom- 
mended by  E.  E.  Root. 

Simonson,  S..  Draftsman,  Standard  Steel  Car  Company,  314 
Locust  Street,  Butler,  Pa.  Recommended  by  A.  Chris- 
tianson. 

Trainer,  ^l.  N..  Salesman.  American  Brake  Shoe  &  Foundry 
Co.,  6325  Douglas  Avenue.  Pittsburgh,  Pa.  Recom- 
mended by  F.  M.  McXulty. 

Wolf.  Morris,  Draftsman.  Pressed  Steel  Car  Co.,  Engineering 
Department,  ]\IcKees  Rocks,  Pa.  Recommended  by 
Harry  Howe. 

Warden,  ^^'illiam.  Superintendent  Steam  &  Light,  Carbon  Steel 
Co.,  7141  Hermitage  Street,  Pittsburgh,  Pa.  Recom- 
mended by  E.  E.  Root. 

^^onKrogh.  F.  F..  Draftsman.  Standard  Steel  Car  Company, 
606  X.  McKean  Street,  Butler,  Pa.  Recommended  by 
A.  Christianson. 

PRESIDENT :  Gentlemen,  when  these  applications  have 
been  passed  upon  by  the  Executive  Committee  and  upon  pay- 
ment of  one  years  dues,  the  applicants  will  become  members  of 
the  Club. 
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I  believe  we  have  no  rei)orts  of  committees  which  are 
expected  at  this  meeting-. 

Our  Secretary  wrote  me  a  letter  which  I  received  this  morn- 
ing in  which  he  stated  he  will  be  unable  to  be  with  us  tonight 
on  account  of  press  of  other  business.  As  this  is  his  first  offense 
along  that  line  in  more  than  five  years  I  suppose  we  can  excuse 
him,  particularly  when  he  furnishes  us  so  excellent  a  substitute. 

MR.  D.  M.  HOWE:  Mr.  President  and  fellow-members: 
Some  two  or  three  weeks  ago,  at  a  gathering  of  the  officials  of 
this  organization,  our  worthy  treasurer  made  a  request — to  be 
more  explicit  about  it,  it  was  during  the  time  of  this  Young 
Men's  Christian  Association  campaign — and  that  request  was 
this :  Mr.  Stark  had  made  a  promise,  or  partly  so,  to  one  of 
the  prominent  men  of  Pittsburgh  who  had  taken  quite  an  inter- 
est in  this  campaign  fund  that  this  Club  would  make  an  appro- 
priation of  $200  to  this  very  worthy  cause.  As  it  seemed  to  have 
the  approval  of  the  officers  and  president  at  that  time,  I  would 
make  a  motion  that  this  Club  appropriate  $200  to  the  Fund  of 
the  Y.  M.  C.  A.  of  Pittsburgh. 

Agreed  to  unanimously. 

PRESIDENT:  "The  Effect  of  Fire  Box  Design  Upon 
Boiler  Capacity  and  Economy"  is  the  subject  of  the  talk  this 
evening,  and  it  is  my  privilege  and  pleasure  to  introduce  Mr.  J. 
T.  Anthony,  Assistant  to  the  President,  American  Arch  Company. 

THE  EPFECT  OF  FIREBOX  DESIGN  UPON   BOILER 
CAPACITY  AND  ECONOMY. 


By  J.  T.  Anthony, 


Locomotive  hauling  capacity  depends  upon  boiler  steaming 
capacity.  Boiler  steaming  capacity  is  limited  primarily  by  the 
amount  of  heat  that  can  be  made  available  in  the  firebox.  Both 
the  capacity  and  the  efficiency  of  the  boiler  are  determined 
largely  by  the  capacity  and  efficiency  of  the  firebox  as  a  heat 
generator. 

The  locomotive  boiler  consists  of  a  furnace  for  the  liberation 
of  heat,  and  heating  surfaces  for  the  absorption  of  heat.  With 
the  present  design  of  boiler,  the  heating  surfaces  are  much  more 
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efficient  than  the  furnace;  and  the  low  boiler  efficiencies  com- 
monly obtained  are  due  to  dcfectiA'e  furnace  design,  rather  than 
to  arrangement  or  extent  of  heating  surfaces. 

High  boiler  capacity  is  now  obtained  at  a  sacrifice  in  effici- 
ency, due  to  the  inability  of  the  firebox  to  burn  the  coal  com- 
pletely. If  the  limitations  in  this  direction  could  be  removed, 
it  would  be  possible  to  get  high  efficiency  with  high  capacity. 
The  heating  surfaces  are  not  being  forced  to  their  capacity ;  but 
the  grate  and  combustion  chamber  space  are  too  often  being 
forced  far  beyond  their  capacity,  for  economic  operation. 
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Figure  i  shows  average  boiler  efficiency  and  distribution  of 
heat  losses  on  the  modern  locomotive  boiler  equipped  with  super- 
heater and  brick  arch.     The  losses  due  to  the  furnace  are : 

1.  Combustible  in  ash, 

2.  Radiation  through  grates  and  ashpan, 

3.  Unburned  hydrocarbon  gases, 
'         4.  Sparks  and  cinders, 

5.     Incomplete  combustion   (CO). 

The  heat  lost  in   front  end  gases  consists  of — heat  in  dry 

front  end  gas, 

heat  in  moisture  from  burning  hydrogen  in  coal,  and  heat 

in  moisture  from  coal  and  air. 
These  front  end  heat  losses  are  for  the  most  part  unavoidable ; 
though  part  of  this  loss  is  due  to  the  heating  surface  inefficiency 
and  part  to  the  furnace. 

1.  COMBUSTIBLE  IN  ASH— due  partly  to  character  of  coal 
and  to  grate  design  and  method  of  firing.  Loss  of  this  na- 
ture is  generally  small, — not  amounting  to  more  than  i  to 
i/^  per  cent. 

2.  RADIATION  THROUGH  ORATES  AND  ASHPAN— 
Under  average  conditions  of  firebox  temperatures,  from  3 
to  6  per  cent,  of  the  heat  contained  in  the  coal  is  radiated 
from  the  fuel  bed  through  the  air  openings  in  the  grates. 
A  part  of  this  radiant  heat  is  absorbed  by  the  grate-bars, 
and  is  picked  up  by  the  inrushing  air  and  carried  back  into 
the  firebox.  A  portion  of  the  heat  which  strikes  the  ashpan 
is  also  utilized  in  heating  the  air  that  goes  into  the  furnace. 
The  heat  radiation  from  the  boiler  shell  is  very  small  in  a 
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well-lagged  boiler,  tliough  it  will  vary  with  weather  condi- 
tions. At  a  conservative  estimate,  two  to  five  per  cent,  of 
the  heat  is  lost  by  radiation. 

3.  UNRURNED  HYDROCARBOXS— which  account  for  a 
large  part  of  the  so-called  "unacounted-for"  losses.  These 
gases  are  distilled  from  the  green  coal  and  burn  above  the 
fuel  bed.  To  burn  them  completely,  it  is  necessary  to  pro- 
vide an  excess  of  oxygen  above  the  fuel  bed  ;  to  mix  thor- 
oughly, and  to  have  a  large  combustion  chamber  and  long 
flameway.  Even  with  these  provisions,  it  is  very  difficult 
to  burn  some  of  the  heavy  hydrocarbons,  which  are  driven 
off  in  the  form  of  tarry  vapors. 

4.  SPARKS  AND  CINDERS— are  responsible  for  the  largest 
heat  loss  at  high  rates  of  combustion.  This  loss  can  be 
greatly  reduced  by  increasing  the  grate  area  and  reducing' 
the  velocity  of  the  draft  through  the  fuel  bed.  Refractory 
baffles,  to  break  up  and  deflect  the  cinders  ;  and  combustion 
chamber?  of  ample  volume  and  length,  wherein  the  fine 
particles  can  !)urn,  will  cause  a  further  reduction  in  these 
losses. 

5.  CARBON'  .AIOXONIDE  (CO)— This  gas  is  unavoidably 
formed  in  the  fuel  bed,  and  must  be  burned  in  the  combus- 
tion chamber  space.  Its  formation  can  be  reduced  by  pro- 
viding grate  area  sufficient  to  prevent  high  rates  of  combus- 
iKjn.  and  to  allow  a  light  fire  to  be  carried;  thereby  insuring 
an  ample  air  supply,  both  in  the  fuel  bed  and  in  the  firebox 
space  above.  Once  formed,  the  gas  can  be  completely 
burned  only  b}-  //n'.r/;;;'  with  an  excess  of  oxygen  and  pro- 
viding ample  combustion  chamber  space. 

The  sum  total  of  these  losses  represents  the  amount  of  heat 
contamed  in  the  coal  that  is  not  liberated  by  the  furnace,  and  is  a 
measure  of  the  furnace  efficiencv. 

In  Figure  2.  Curve  i  shows  this  average  furnace  efficiency, 
for  c.  modern  locomotive  ;  and  Curve  3,  the  over-all  boiler  effici- 
ency. The  difference  between  furnace  efficiency  and  boiler  effici- 
ency represents  heat  that  is  liberated  in  the  firebox — but  is  not 
absorbed  by  the  heating  surfaces.  The  greater  portion  of  this 
IS  unavailable  for  absorption,  and  the  small  part  available  is  re- 
joctefl  by  the  heating  surfaces. 
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The  heat  required  to  raise  the  products  of  coiubustion  from 
tlie  temperature  of  the  atmosphere  to  the  temperature  of  the 
steam  in  the  boiler  is  unavailable  for  absorption  and  cannot  be 
charged  against  the  heating-  surfaces.  It  can  be  (and  often  is) 
charged  against  the  furnace, — wlien  it  is  considered  the  function 
of  the  furnace  to  liberate  and  make  available  the  heat  contained 
in  the  coal.  Such  a  procedure,  however,  does  not  give  the  true 
furnace  efBcicncy, — unless  the  air  used  for  combustion  is  pre- 
heated to  the  temperature  of  the  steam  in  the  boiler. 

The  amount  of  unavailable  heat  increases  as  the  air  supply 
per  pound  of  coal  increases ;  and  the  heat  absorbed  by  the  air 
used  in  excess  of  the  theoretical  requirements  could  be  properly 
charged  against  the  furnace.  In  the  present  instance,  such  a 
course  would  reduce  the  furnace  efficiency  3  per  cent,  at  the  low 
rate  and  JA  of  i  per  cent   at  the  highest  rate  of  combustion. 

The  space  between  Curves  i  and  2  represents  the  percentage 
of  heat  that  is  unavailable  for  absorption,  while  the  space  between 
Curves  2  and  3  represents  the  percentage  of  heat  that  is  available 
for  absorption  but  is  lost  through  inefficiency  of  the  heating 
surfaces. 

The  ratio  of  heat  absorbed  to  heat  available  for  absorption 
gives  us  the  true  heating  surface  efficiency,— which  is  shown  by 
the  curve  at  the  top  of  the  chart.  With  an  over-all  boiler  effici- 
ency ranging  from  78  to  38  per  cent.,  and  furnace  efficiency 
varying  from  95  to  55  per  cent.,  we  have  a  heating  surface  effici- 
ency of  from  97  to  88  per  cent.;  while  from  15  to  12  per  cent, 
of  the  heat  is  unavoidably  lost. 

The  small  diagrams  in  Figure  2  show  clearly  this  heat  dis- 
tribution. The  height  of  each  rectangle  represents  the  total  heat 
contained  in  the  coal  (or  100  per  cent.)  ;  and  the  shaded  por- 
tions, the  varying  amounts  absorbed  or  lost,  as  the  rate  of  com- 
bustion increases  from  30  to  180  pounds  of  coal  per  square  foot 
of  grate  per  hour.  The  shaded  portion  of  "C"  represents  the 
heat  lost  by  the  furnace ;  "D",  the  heat  lost  by  the  heating  sur- 
faces;  and  "K".  heat  unavailable  for  absorption,  that  is  partly 
chargeable  to  the  furnace. 

Comparisons  of  "C".  "D"  and  "E"  clearly  indicate  that  low 
boiler  efficiency  is  due  almost  entirely  to  low  furnace  efficiency, 
and  that  the  heating  surfaces  have  relatively  a  high  efficiency. 
The  sum  of  "D"  and   'T."   represents  the  total    front  end  heat 
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losses;  but  "E''  (which  represents  the  ij^reater  part  of  this)  is 
unavoidable  and  will  always  exist,  regardless  of  the  length  of 
flues  employed. 

This  heat  can  be  utilized  only  by  sc^nie  auxiliary  apparatus ; 
and  so  far  as  boiler  design  is  concerned,  can  be  reduced  to  a 
niinimuni  by  providing  a  furnace  that  will  give  perfect  combus- 
tion with  a  mininumi  air  supply.  The  grounds  for  improvement 
in  locomotive  capacity  and  efliciency  lie  largely  within  the  fire- 
box; and  efforts  to  increase  present  capacity  or  efihciency  by  the 
use  of  extremely  long  flues  or  larger  flue  heating  surfaces  are 
bound  to  result  iti  failure. 

Grate  area,  firebox  volume  and  gas  mixing  devices  are  the 
three  factors  that  make  for  high  firebox  capacity  and  efficiency. 
The  present  design  locomotive,  with  long  wheel-base  and  trailer 
truck,  oft'ers  every  opportunity  for  designing  a  furnace  that  will 
not  be  deficient  in  these  respects.  There  is  a  limit,  of  course, 
to  the  size  of  grate  that  a  fireman  can  keep  covered ;  but  the 
mechanical  stoker  has  removed  this  limitation,  and  larger  grates 
than  is  now  the  practice  could  be  used  to  advantage. 

Grate  Area. 

The  grate  area  should  be  large  enough  to  provide  for  the 
generation  of  the  maximum  amount  of  heat  required,  at  moderate 
rates  of  combustion.  This  makes  it  possible  to  carry  a  light  fire, 
thereby  reducing  the  resistance  of  the  fuel  bed  to  the  flow  of 
air  and  insuring  an  ample  supply  of  oxygen  in  the  fuel  bed  and 
in  the  combustion  space  above.  Reducing  the  rate  of  combus- 
tion decreases  the  draft  velocity  through  the  fuel  bed,  and  les- 
sens tlie  spark-and-cinder  loss.  Tight  fires,  by  increasing  the 
air  supply,  reduce  the  formation  of  carbon  monoxide  in  the  fuel 
bed  and  eliminate  the  loss  due  to  this  source  of  incomplete  com- 
bustion. In  addition,  large  grates  mean  large  radiating  surfaces,' 
and  this,  as  will  be  shown  later,  is  a  vital  factor  in  firebox 
evaporation. 

Firebox  Volume  and  Combustion  Chambers. 

We  think  of  coal  as  burning  on  the  grates ;  but,  as  a  matter 
cf  fact,  a  large  portion  burns  above  the  fuel  bed  in  the  form  of 
gas.  Consider  the  case  of  a  large  boiler  such  as  is  used  on  a 
Pacific  or  Mikado  type  engine, — with  70  square  feet  of  grate, 
31 T  cubic  feet  of  firebox  volume,  232  square  feet  of  firebox  heat- 
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ing  surface  and  22-foot  tubes,  with  5,280  square  feet  of  tube 
and  superheating  surface — the  firebox  being  without  a  combus- 
tion chamber  but  equipped  with  brick  arch ;  and  the  coal  used 
being  bituminous,  with  57  per  cent,  fixed  carbon,  35  per  cent. 
Aoiatile  hnd  a  lieat  value  of  14,400  B.  T.  U.  per  pound. 

At  a  rate  of  combustion  of  120  pounds  of  coal  per  square 
foot  of  grate  per  hour,  8,400  pounds  were  fired  (which  is 
equivalent  to  140  pounds  per  minute  or  2^/5  pounds  per  second). 
If  all  the  fixed  carbon  burned  on  the  grate,  there  would  be  lib- 
■erated  58  per  cent,  of  the  heat  contained  in  the  coal, — while  42 
per  cent,  would  be  liberated  by  the  volatile  combustible  burning 
above  the  fuel  bed. 

Plowever,  all  of  the  fixed  carbon  does  not  burn  on  the  grate. 
"Tests  indicate  that  often  there  is  as  much  as  80  per  cent,  of  the 
fixed  carbon  incompletely  burned  to  CO ;  and  in  order  to  avoid 
a  large  heat  loss,  this  CO  must  be  mixed  with  sufficient  oxygen 
to  enable  it  to  be  completely  burned  in  the  combustion  chamber 
^pace  above  the  fuel  bed. 

Assume,  for  example,  that  50  per  cent,  of  the  fixed  carbon 
is  completely  l^urned  on  the  grates  and  50  per  cent,  is  incom- 
pletely burned  to  CO.  The  gases  arising  from  the  fuel  bed  will 
have  the  composition,  Aveight  and  volume  shown  in  the  table 
below  : 


COMPOSITION  AND  VOLUME  OF  GASES  IN  FIREBOX, 
WHEN  BURNING  120  POUNDS  OF  COAL  PER  SQUARE 
FOOT  OF  GRATE  PER  HOUR,  WITH  AN  AIR  SUPPLY  OF 
1214  POUNDS.  AND  ONE-HALF  OF  FIXED  CARBON  COM- 
PLETELY BURNED  ON  THE  GRATES.  FIREBOX  TEM- 
PERATURE =  2200°F. 

Arising  From  Combustion 

Fuel  Bed  Completed 

Lbs.       Cu.  Ft.       Per         Cu.  Ft.     Per 

Per  Per        Cent.         Per       Cent. 

GAS  SYMBOL     Sec.  Sec.         Vol.         Sec.       Vol. 

*Eihane C„Hg  .SO  .\S         1.87  0  0 

Carl)on    Monoxide    .      CO*'         1.55  107         5.27  0  0 

Carlion    Dioxide    .     .      CO.,  2.44  107         5.27  290       14.53 

Nitrogen N.,  '        21.96         1517       74.73         1517       76.06 

Oxygen O.';  3.99  242       11.92  55         2.75 

Water  Vapor    .    .     .      H„'0  .16  17  .84  131         6.56 

Sulphur  Dioxide    .    .      SO.,  .07  2  .10  2  .10 


Totals  30.67        2030     100.00        1995     100.00 

'Ethane  assumed   to  represent  average  composition   of  hydrocarbons. 
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Under  these  cuiulitions,  only  40  per  cent,  of  the  heat  would 
he  Hberatcd  on  the  g"rate,  while  do  per  cent,  would  be  liberated 
b}'  the  burninj^  of  the  q'ases  in  the  combustion  chamber  space. 

We  have  assumed  that  the  combustion  in  the  firebox  is  com- 
plete. I'nder  the  couditions,  however,  perfect  combustion  could 
not  be  obtained.  The  table  shcnvs  that  there  is  an  excess  of  2.76 
jier  cent,  free  oxyt;;en  in  the  final  products  of  combustion ;  but 
this  is  not  sufficient  to  guarantee  complete  combustion,  on  ac- 
count of  the  presence  of  the  large  volumes  of  inert  gases,  which 
interfere  with  the  mixing  of  the  oxygen  with  the  combustibles; 
and  also  on  account  of  the  short  time  available  for  combustion 
of  each  ])article  of  gas.  and  limited  flameway  and  combustion 
chamber  volume. 

The  velocitx'  with  which  the  combustible  gases  burn  depends 
upon  the  volume  percentages  of  the  combustible  and  the  oxygen 
present.  For  instance,  with  the  gases  arising  from  the  fuel  bed 
containing  5  per  cent.  CO  and  12  per  cent,  oxygen,  the  velocity 
of  combustion  would  be  proportional  to  5-  x  12  =  300. 

Where  combustiou  is  nearly  complete  and  the  gases  contain 
— say,  I  per  cent.  CO  and  3  per  cent.  O,  the  velocity  of  combus- 
tion would  be  proportional  to  i-  x  3  =  3;  or.  it  would  be  100 
limes  luore  rapid  in  the  first  than  in  the  second  case.  This  slow- 
ness of  combustion  can  l)e  offset  by  providing  long  flameway  and 
ample  combustion  chamber  space ;  but  in  the  absence  of  these 
requirements,  combustion  must  be  speeded  up  by  increasing  the 
supply  of  oxygen,  if  perfect  combustion  is  to  be  obtained. 

As  shown,  the  total  volume  of  gases  evolved  per  second  is 
more  than  2.000  cubic  feet.  The  firebox  has  an  effective  volume 
of  285  cubic  feet, —  which  means  that  the  firebox  is  being-  filled 
and  re-filled  with  gases  about  seven  times  per  second ;  or,  that 
the  time  available  for  the  combustion  of  each  particle  of  gas  will 
average  less  than  one-seventh  of  a  second. 

Under  the  above  conditions,  if  perfect  combustion  had  been 
obtained  and  all  of  the  heat  liberated,  each  cubic  foot  of  firebox 
volume  woidd  have  evolved  heat  sufficient  to  produce  7^  boiler 
horse  power  perhour :  and  each  square  foot  of  grate.  20  horse 
l)Ower  per  hour. 

As  a  matter  of  fact,  however,  the  over-all  boiler  efficiency 
was  only  54  per  cent. ;  and  the  boiler  horse  power  of  1956  was 
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developed  at  a  rate  of  4  H.  P.  per  cubic  foot  of  firebox  volume 
and  II  li.  P.  per  square  foot  of  grate  per  hour. 

The  large  volume  of  gases  evolved  and  the  amount  of  heat 
generated  by  the  burning  of  these  gases  emphasize  the  importance 
of  firebox  volume  and  combustion  chamber  space.  The  fuel  bed 
is  but  little  more  than  a  gas  producer, — and  adequate  provisions, 
must  be  made  for  burning  these  gases,  if  perfect  combustion  and 
high  capacity  are  to  be  obtained. 

Mixing  Devices. 

Merely  supplying  an  excess  of  oxygen  above  the  fuel  bed  is 
not  sufficient  to  guarantee  perfect  combustion  of  the  gases, — they 
must  be  intimately  mixed  with  the  oxygen  and  given  time  to 
burn.  Gases  tend  to  mix  by  diffusion ;  but  imder  the  conditions 
prevailing  in  an  ordinary  firebox,  such  mixing  takes  place  to  a 
very  limited  extent,  and  must  be  brought  about  by  some  artificial 
means, — such  as  an  arch  or  baffle  wall.  The  value  of  such  a 
device  increases  as  the  air  supply  decreases,  amount  of  gas  in- 
creases and  combustion  chamber  space  decreases  ;  but  under  the 
luost  fa-i'orable  conditions  of  air  supplv  and  firebox  volume, 
mechanical  mixing  is  absolutely  essential  if  the  gases  are  to  be 
burned  completely. 

Firebox  Heating  Surface. 

One  square  foot  of  firebox  heating  surface  is  generallv  sup- 
posed to  be  equal  to  from  5  to  10  square  feet  of  flue  heating 
surface,  and  often  has  a  higher  value;  for  firebox  evaporation 
depends  upon  two  variable  factors, — one  of  which  is  temperature. 

Firebox  heating  surfaces  receive  their  heat  by  radiation  and 
by  convection,- — the  latter  playing  but  a  small  part. 

By  "radiation",  we  understand  that  the  heat  travels  directly 
from  the  radiating  surfaces  to  the  heating  surfaces,  without  the 
aid  of  any  material  agency.  That  is,  the  heat  travels  by  rays — 
just  as  does  light — and  will  travel  through  a  vacuum  in  the  same 
manner  as  light. 

By  "convection*'  we  are  to  understand  that  the  heat  is  con- 
veyed by  means  of  some  material  agency — such  as  air  or  the 
gases  of  combustion.  .A  dry,  transparent  gas  will  not  radiate 
heat  to  any  perceptible  extent,  nor  will  it  receive  radiant  heat. 
The  hot  gases  of  combustion  passing  through  the  firebox  and 
flues  give  up  their  heat  only  by  coiuing  in   actual  contact  with 
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the  cooler  heating  surfaces.  Flames,  which  are  hurning  leases, 
do  radiate  heat :  but  the  transparent  gases  passing  through  the 
tlues  do  not. 

The  amount  of  heat  radiated  to  the  firebox  heating  surfaces 
depends  upon  the  difference  in  temperature  between  the  radiating 
surfaces  and  the  firebox  heating  surfaces ;  and  upon  the  area  or 
extent  of  the  radiating  surfaces.  In  a  locomotive  firebox,  these 
radiating  surfaces  consist  of  the  grate,  when  covered  with  live 
coals ;  the  luminous  flames ;  and  the  hot  brick-work  which  it  may. 
contain. 

According  to  the  well-known  Stefan-Boltzmann  law,  a  hot 
body — such  as  a  fuel  bed  and  flames — will  radiate  a  certain 
amount  of  heat  per  unit  of  time  per  square  foot  of  radiating 
surface :  the  amount  so  radiated  being  equaf  to  a  constant  times 
the  difference  between  the  fourth  powers  of  the  temperatures 
of  the  radiating  surfaces  and  the  heat-receiving  surfaces.  These 
temperatures  are  absolute:  that  is.  temperatures  equal  to  the 
ordinary  temperatures,  as  read  on  the  Fahrenheit  scale,  plus  460 
degrees. 

By  using  as  the  temperature  of  the  firebox  sheets  460  deg. 
F.  (or  900  deg.  absolute)  chart  in  Figure  3  has  been  platted  to 
show  the  B.  T.  U.'s  radiated  per  minute  per  square  foot  of  radia- 
ting surface  at  different  temperatures  of  the  fuel  bed,  or  radia- 
ting surfaces.  It  will  be  noticed  that  the  increase  in  amount  of 
heat  radiated  is  not  at  all  proportional  to  the  temperature,  but 
increases  at  a  very  much  faster  rate. 

At  an  absolute  temperature  of  2,100  deg.,  each  square  foot 
of  fuel  bed  radiates  500  B.  T.  U.'s  per  minute.  Increasing  this 
temperature  to  2,500  deg.  absolute,  we  double  the  amount  of  heat 
radiated.  By  increasing  it  to  3,000  deg.  absolute,  we  get  more 
than  four  times  as  much  radiation. 

It  is  evident  from  this  that  a  small  iricrease  in  firebox  tem- 
perature will  have  a  marked  effect  upon  the  amount  of  heat  radi- 
ated and  upon  the  evaporation ;  and  while  a  reduction  in  the 
temperature  of  the  firebox  heating  surfaces  will  also  increase  the 
amount  of  heat  radiated,  it  does  so  to  a  very  much  smaller  ex- 
tent ;  and  the  opportunity  for  increasing  flie  firebox  evaporation 
by  reducing  the  temperature  of  the  heating  surfaces  is  very  small. 

The  principal  means  of  increasing  fi.rebox  evaporation  is  by 
mcreasing  the  temperature  of  the  radiating  surfaces,  or  by  in- 
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creasing-  their  area.  From  this  it  follows  that  increasing  firebox 
siirfaces  without  increasing  heat-radiating  surfaces  will  have  lit- 
tle effect  upon  the  firebox  evaporation. 
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The  truth  of  this  can  be  easily  dciuonstrated.  The  candle 
illustrated  in  Figure  4  radiates  heat  and  light  equally  in  all  direc- 
tions. Suppose  this  flame  to  be  inclosed  by  a  hollow  iron  sphere, 
- — all  of  the  heat  or  light  radiated  by  the  flames  would  be  taken 
up  b}'  the  inner  surface  of  the  sphere. 

Increasing  the  radius  of  the  sphere  will  increase  the  area  of 
the  surfaces  receiving  the  radiated  light  or  heat;  but  there  has 
been  no  change  in  the  amount  of  heat  or  light  so  radiated.  The 
surfaces  of  the  larger  sphere  would  receive  the  same  amount  of 
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lieat  or  li.^ht  as  the  surface  of  the  smaller  sphere;  but  the  unit 
of  surface — such  as  one  square  inch  or  one  square  foot — of  the 
larger  sphere  will  receive  less  heat  than  the  unit  of  surface  of 
the  smaller  sphere. 

Increasing  the  radius  of  a  sphere  from  i  foot  to  3  feet  in- 
creases the  surface  receiving  the  radiant  heat  nine  times ;  that  is, 
increase   in   surface   varies  as   the  square  of  the  radius,  or   the 


distance  of  the  surface  from  the  source  of  the  Hght:  therefore 
it  follows  that  while  the  total  surface  of  the  larger  sphere  re- 
ceives the  same  amount  of  heat  as  the  total  surface  of  the  smaller 
sphere,  each  square  foot  of  the  larger  sphere  receives  only  one- 
■ninth  as  much  heat  as  a  square  foot  of  surface  of  the  smaller 
sphere. 

The  intensity  of  the  heat  diminishes  as  the  distance  in- 
creases; but  the  total  amount  of  heat  radiated  remains  the  same. 
It  might  appear  from  this  that  by  doubling  the  distance  from 
the  fuel  bed  to  the  crown  sheet  in  the  locomotive  firebox,  we 
would  get  only  one-fourth  as  much  heat  per  square  foot  of  fire- 
box heating  surface — but  such  is  not  the  case. 

Referring  to  the  sketch,  Figure  4,  where  ACB  represents 
tlie  fuel  bed,  and  CD  the  distance  from  the  fuel  bed  to  the  crown 
sheet :  It  is  evident  that  increasing  the  distance  from  CD  to  CE 
increases  the  firebox  heating  surface  from  ADB  to  AEB  ;  and 
it  is  also  evident  that  the  latter  is  not  four  times  as  great  as  the 
former. 

In  this  case,  the  evaporation  per  square  foot  of  heating 
surface  would  be  decreased  in  almost  direct  proportion  to  the 
increase  in  heating  surface,  if  there  were  no  changes  made  in 
the  total  area  or  temperature  of  the  radiating  surfaces. 

Flame  radiates  heat;  and  it  would  be  a  logical  supposition 
that  increasing  the  mass  of  flame  in  the  firebox  would  increase 
the  amount  of  radiant  heat  given  ofif.     Such  seems  to  be  the  case. 

Increasing  firebox  heating  surfaces  generally  increases  fire- 
box volume.  This  can  be  accomplished  b_v  increasing  the  depth 
or  width  of  the  firebox,  or  by  adding  combustion  chambers.  The 
•sketches.  Figure  4,  clearly  show  that  any  one  of  these  methods 
of  increasing  the  heating  surface  will  increase  the  volume  of  the 
firebox. 

The  amount  of  flames  in  a  firebox  will  depend  primarily 
upon  the  amount  of  combustible  gas  being  driven  ofif,  the  air 
supply  and  the  volume  of  the  firebox.  If  the  amount  of  gas 
bemg  burned  is  sufficient  to  fill  the  firebox  completely  with  flame, 
the  efTective  flame-radiating  surfaces  will  practically  equal  the 
exposed  heating  surfaces  of  the  firebox.  In  other  words,  when 
the  firebox  is  completely  filled  with  flame,  the  flame-radiating 
surfaces  can  be  considered  as  an  envelope  or  film,  virtually  in 
contact  with  the  firebox  heating  surfaces  at  all  points.     If  these 
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conditions  arc  fulfilled,  it  follows  that  the  area  of  the  flame- 
radiating  surfaces  will  e(iual  the  area  of  the  firebox  heating 
surfaces. 

As  we  have  seen,  increasing  the  heating  surfaces  increases 
the  volume;  ami  if  this  added  volume  is  filled  with  flame,  the 
increase  in  radiating  surfaces  is  proportionate  to  the  increase  in 
heating  surface.  If  the  additional  volume  is  not  filled  (or  partly 
filled)  with  flame,  there  will  be  little  or  no  increase  in  firebox 
evaporation. 

Figure  5  shows  the  temperatures  and  air  supply  obtained  in 
the  tests  under  consideration.  Assuming  the  firebox  to  be  com- 
pletely filled  with  flame  when  burning  80  or  more  pounds  of 
coal  per  square  foot  of  grate  per  hour,  and  w^as  50  per  cent, 
filled  at  the  low  rates  of  combustion.  Curve  3  in  Figure  6  was 
platted, — the  flame  temperature  being  assumed  to  equal  the 
observed  firebox  temperature.  The  curve  showing  the  total 
equivalent  evaporation   from  the  boiler  was  platted  from  actual 
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POUNDS    DRY   OOAL    riREO    PER    SQUARE    TOOT    OF   GRATE    PER    HOUR  , 
FIG.     6 
EQUIVALENT    EVAPORATION    PER    HOUR    FROM 

(1)  ENTIRE  BOILER 

(2)  TUBE  HEATING  SURFACE 
(J)      FIREBOX  HEATING  SURFACE 

test  data.  The  curve  of  firebox  evaporation  was  calculated  from 
the  curve  in  Figure  3,  using  the  firebox  temperatures  shown  in 
Figure  5.  The  curve  showing  tube  evaporation  was  obtained  by 
subtracting  the  firebox  evaporation  from  the  total. 

At  the  lowest  rate  of  evaporation,  the  curve  indicates  that 
the  firebox  evaporated  40  per  cent,  of  the  total,  and  at  the  highest 
late,  37  per  cent.  An  equivalent  evaporation  of  24.500  pounds- 
per  hour  from  232  square  feet  of  heating  surface  means  an  evap- 
oration of  105.6  poimds  per  hour  per  square  foot  of  heating  sur- 
face ;  and  the  temperature  on  the  fire  side  of  the  sheet  would  be 
about  536  degrees,  if  the  sheets  were  clean.     These  figures  show 
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what  can  be  expected  when  high  firebox  temperatures  and  large 
radiating  surfaces  are  to  be  had ;  for  firebox  evaporation  depends 
principally  upon  these  two  factors,  and  only  indirectly  upon  the 
extent  of  the  firebox  heating  surfaces. 

The  value  i:il   a  combustion  chamber  being  admitted,  what 


FIG.  7 

SHO«ING    TEMPERATUf^e    DROP    FROM    FIREBOX    TO    FRONT    END    AT    RATES    OF    COMBUSTION    OF 

(1)  120    POUNDS    PER    SQUARE    FOOT    OF    ORATE    PER    HOUR 

(2)  100         "  on  .         ,         B  »         . 

>A  so  "  "  "  "  n  .1  I.  I. 

(5)  40       "  -         "  «»»,.» 
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of   the  flecrease  in   Hue   evaporation  broui^ht  about   by  reducing 
the  flue  lengths  in  order  to  incorporate  a  combustion  chamber? 

The  curves  in  Figure  7  show  the  characteristic  drops  in 
temperature  of  the  gases  in  passing  through  the  flues,  when 
burning  coal  at  varying  rates  per  square  foot  of  grate  per  hour, 
with  the  air  suppl}'  shown  in  Figure  5. 

Sup])ose  the  flues  to  have  been  divided  into  twenty-two  equal 
sections,  each  one  foot  in  length  and  containing  240  square  feet 
of  heating  surface.  With  a  constant  weight  of  gases  passing 
through,  the  drop  in  temperature  through  each  i-foot  section 
l)ecomes  a  measure  of  the  evaporation  in  that  section ;  and  the 
figures  showing  the  total  equivalent  evaporation  from  each  sec- 
tion and  the  equivalent  evaporation  per  square  foot  of  heating 
rsurface  were  calculated  from  the  temperature  drops  and  the 
weight  of  the  gases. — assuming  the  specific  heat  to  be  constant 
throughout. 

With  an  equivalent  evaporation  per  square  foot  of  firebox 
heating  surface  of  105.6  pounds  per  hour,  the  average  evapora- 
tion per  square  foot  of  flue  heating  surface  would  be  8.14  pounds 
per  hour, — this  evaporation  ranging  from  23.4  pounds  in  the 
section  next  to  the  firebox  down  to  2.58  pounds  per  square  foot 
ill  the  section  adjacent  to  the  front  flue  sheet.  It  will  be  noted 
that  the  first  four  sections  from  the  front  end  have  a  total  equiva- 
lent evaporation  of  only  2.8jo  ])0imds  per  hour,- — or  about  half 
that  produced  bv  the  one  section  adjacent  to  the  front  flue  sheet. 

A  reduction  of  the  flue  lengths  to  (say)  18  feet,  by  the  ap- 
plication of  a  4--foot  combustion  chamber,  would  reduce  the  flue 
heating  surface  960  square  feet;  increase  the  firebox  surface  by 
76  square  feet,  and  add  loS  cubic  feet  to  the  firebox  volume. 
\\  hat  efl:'ect  would  such  a  change  have  upon  the  boiler  evapora- 
ticiU  <'ind  efficiency? 

As  shown  in  Figure  2,  more  than  25  per  cent,  of  the  heat 
contained  in  the  coal  is  lost  through  imperfect  combustion,  when 
firin;.;-  at  the  rate  of  120  pounds  per  square  foot  of  grate  per 
hour.  If  the  additional  firebox  volume  obtained  by  the  use  of 
the  combustion  chamber  efifected  a  saving  of  one-fourth  of  this 
heat  less,  the  resulting  combustion  would  cause  an  increase  in 
firebox  evaporation  of  approximately  8,025  pounds,  to  oflfset  the 
2,840  pounds  lost  by  shortening  the  flues. 

Th.is  increased  firelr^x  evaporation  would  be  obtained  by  the 
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t;ciurati(Mi  of  heat  that  would  otherwise  liave  been  lost,  and  there 
would  be  little  reduction  in  the  temperature  of  leases  entering 
the  flues.  The  front  end  temperature  would  be  increased;  but 
there  would  be  a  net  increase  in  boiler  efficiency,  due  to  the  com- 
bustion chaml)er.  of  7J/>  per  cent. 

The  relative  evaporation  from  the  fiie1)ox  and  flue  heating- 
surfaces  is  shown  by  the  curve  in  Figure  (S.  The  base  of  the 
rectangle  represents  the  heating  surface, — 240  square  feet  for 
each   section   of  the    flues  and   232   square   feet   for  the  firebox. 


GRATE  AREA  =  70  6<}  .  FT.    FISEBOX  HEAT  I  NO  auRFACE  =  232  SQ  .  FT. 
TUBE  HEATINa  SURFACE  =  5260  SQ .  FT.  =  240  84.  FT.  PER  ONE-FOOT  SECTION. 

FIG.  8 

CHART    8H0*8    EQUIVALENT    EVAPORATION    PER    HOUR    FROM    FIREBOX    ANO    FROM    EACH    ONE-FOOT 
SECTION    OF    TUBES,    «HEN    BURN  I  MS    120    POUNDS    COAL    PER    SQUARE    FOOT    OF    GRATE    PER    HOUR. 

FIGURES    8HO«    EQUIVALENT    EVAPORATION    PER    SQUARE    FOOT    OF    HEATING    SURFACE    PER    HOUR. 
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The  height  of  tlie  rectangle  indicates  equivalent  evaporation  per 
square  foot  of  heating  surface  per  hour,  while  the  area  of  each 
rectangle  represents  the  total  evaporation  per  hour.  The  curve 
drawn  through  the  top  of  the  "rectangles  shows  in  startling  form 
the  evaporation  from  the  firebox  and  combustion  chamber  heat- 
ing surface  as  compared  to  tlue  heating  surfaces. — jxirticularlv 
the  forward  portion  of  long  flues. 

That   boiler   capacity   and   efficiency    does   not   depend   upon 
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the  mere  extent  of  heating  surface  is  plainly  indicated  by  the 
curves  in  Fic^ure  9.  These  boilers  were  alike, — except  that 
Boiler  "A"  had  a  3-foot  combustion  chamber,  which  was  in- 
stalled by  making  a  3- foot  reduction  in  the  f^ue  lengths.  Boiler 
"A"  had  <:)nly  4.863  square  feet  of  heating  surface,  as  compared 
with  5,502  scjuare  feet  for  Boiler  "IV;  but  this  decrease  in  heat- 
ing surface,  due  to  the  installation  of  the  combustion  chamber, 
did  not  decrease  the  capacity  or  efficiency  of  the  boiler. 

Throughout  the  range  of  tests,  the  combustion  chamber 
"boiler  had  a  higher  efficiency  anfl  a  higher  capacity  ;  and,  as  the 
rate  of  firing  increased,  the  superiority  of  the  combustion  cham- 
ber boiler  became  more  marked.  At  the  rate  of  120  pounds  per 
rquare  foot  of  grate  per  hour,  the  combustion  chamber  boiler 
liad  an  over-all  efficiency  of  ()0  per  cent.,  as  against  an  over-all 
efficiency  of  50  per  cent,  for  the  straight-firebox  boiler.  While 
this  difiference  was  not  flue  solely  to  the  combustion  chamber,  it 
was  due  entirely  to  furnace  conditions  :  and  serves  to  show^  the 
influence  of  the  furnace  upon  the  efficiency  and  capacity  of  the 
hoiler  as  a  whole. 

Illustrations  10.  ti,  12  and  13  show  the  progress  that  has 
been  made  in  the  last  few  years  in  the  development  of  the  loco- 
motive furnace.  Figure  10  shows  the  ordinary  firebox  without 
a  baffle  or  mixing  device  of  any  description  ;  Figure  11,  the  same 
type  firebox  equipped  with  a  brick  arch  supported  on  water-cir- 
culating tubes,  which  is  now  standard  equipment  on  most  rail- 
roads. Figure  12  shows  a  combination  of  the  arch  with  Gaines 
Wall  and  barrel  combustion  chamber,  as  applied  to  locomotive 
of  the  Mallet  type;  Figure  13  shows  the  locomotive  furnace — -or 
Gaines  Combustion  Chamber  and  SECURITY  Arch — as  applied 
to  Mallet  engine. 

These  last  two  cuts  show  the  highest  type  of  furnace  design 
now  in  use  in  locomotive  service;  and  while  there  are  still  some 
defects  to  be  worked  out  and  overcome,  furnaces  of  this  type 
are  giving  results  in  service  that  corroborate  statements  made 
heretofore. 

The  furnace  shown  in  Figure  13  has  90  square  feet  of  grate 
area,  400  square  feet  of  firebox  heating  surface  and  an  eflfective 
volume  of  more  than  500  cubic  feet, — the  average  length  of 
fiameway  being  15  feet,  and  the  over-all  length  of  firebox  from 
flue  sheet  to  door  sheet.  18  feet  3lj  inches. 
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A  furnace  of  these  proportions,  used  in  conjunction  with 
flues  of  moderate  length,  provides  a  boiler  that  is  capable  of 
being  forced  to  high  capacity  without  undue  sacrifice  in  economy. 

Conclusions. 

Boiler  capacity  and  efficiency  is  Innited  by  the  capacity  and 
efficiency  of  the  furnace. 

Kvaporative  capacity  depends  primarily  upon  the  generation 
of  heat  in  the  firebox.  Long  flues  and  large  heating  surface  area 
arc  of  secondary  importance. 

h\n-nace  losses  which  are  in  large  part  preventable  are  the 
cause  of  present  low  boiler  efficiencies. 

P"ront  end  heat  losses  are  mostly  unavoi(la1)le.  They  can 
be  reduced  to  a  very  small  extent  b}-  lengthening  flues  and  in- 
creasing flue  heating  surface. 

Heating  surface  efficiencies  are  high  compared  with  furnace 
efficiency  ;  but  can  be  increased  slightly,  by  changing  the  firebox 
design. 

PVont  end  heat  losses  can  be  reduced  bv  ]iro\i(ling  a  furnace 
that  will  give  perfect  combustion  witli  a  minimum  air  supply. 

(»rate  area,  firebox  volume  or  comliustion  chamber  space, 
air  supply  an.d  gas-mixing  devices  are  the  important  factors  in 
firebox  design. 

Low  or  moderate  rates  of  comljustion  arc  necessary  for  high 
furnace  efficiency.     I'b.is  can  be  had  bv  increasing  grate  areas. 

The  mechanical  stoker  has  made  ]i(issible  the  use  of  larger 
grates. 

Combustion  chamber  space  is  vitally  necessary  for  high 
ftirnace  efficiency.  A  large  part  of  the  heat  is  liberated  by  the 
burning  gases  above  the  fuel  bed. 

Jn  order  to  Inirn  gases,  ami)le  fire!>ox  volume,  air  supply 
and  mixing  of  the  gases  are  nece^arw 

The  air  sup|)ly  can  be  reduced  as  the  firebox  volume  and 
cfficiencv  of  the  mixing  increases. 

Mechanical  mixing  of  the  gases  is  necessary.  This  can  best 
be  accouiplished  b\-  the  use  of  arches  or  bridge  walls. 

Locomotives  with  long  wheel-base  and  trailer  trucks  afford 
excellent  opportmiity  for  the  installation  of  large  fireboxes  with 
ample  combustion  chaml)ers.  without  imdue  sacrifice  of  flue 
lengths  or  heating  surface. 
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Meat  ij^ciK'ratifJii  is  iicci'ssary  before  heat  absorption  can 
lake  place. 

iMrebox  desiun  .should  be  the  first  consideration. 

DI  SCUSSION. 

PRESIDEXT:  The  topic  is  in  your  hands  for  discussion 
now.  gentlemen.  1  would  rather  you  would  not  wait  to  be  called 
u;>on.     1  am  ])retty  certain  to  call  on  the  wrong  man. 

PROFESSOR  LOUIS  E.  EXDSLEY:  Mr.  President,  I 
enjoyed  very  much  this  ])ai)er  and  I  did  not  want  to  leave  this 
room  without  saying  something.  I  will  have  to  leave  in  about 
five  minutes  to  get  a  train.  I  want  to  say  that  the  method  of 
presenting  this  subject  is  very  clear  indeed. 

For  a  great  many  years  I  have  had  the  pleasure  of  analyz- 
ing the  combustion  in  a  locomotive  boiler.  A  number  of  tests 
was  conducted  at  Purdue  University  some  years  ago  to  deter- 
mine a  heat  balance  for  a  locomotive  and  I  think  these  were  the 
first  tests  ever  conducted  for  this  purpose  on  a  locomotive.  The 
loss  that  occurred  along  the  heating  surface  was  small  as  com- 
pared to  those  created  in  the  fire  box.  The  greatest  loss  under 
high  rates  of  combustion  v/as  the  cinder  loss. 

I  want  to  c[uestion  one  point  that  ]\Ir.  Anthony  made  in 
regard  to  COo  or  carbon  dioxide  being  formed  first  and  the 
changing  back  to  CO  or  carbon  monoxide.  I  think  the  latest 
chemical  authorities  have  concluded  that  CO  is  formed  first  and 
then  COo  if  enough  air  is  present  to  furnish  the  oxygen  neces- 
sary for  complete  combustion.  Also  Dixon  has  proven  that  car- 
bon monoxide  is  always  produced  in  small  quantity  together  with 
carbon  dioxide  by  the  action  of  oxygen  on  carbon  at  a  tempera- 
ture of  iioo°  F.  In  any  case  carbon  monoxide  is  a  bad  thing 
to  have  as  you  only  get  4.350  B.T.I",  out  of  each  pound  of  carbon 
when  burned  to  CO  and  14,500  B.T.U.  out  of  each  pound  of 
carbon  when  burned  to  CO^.  So  that  the  thing  to  do  is  to  get 
enough  air  in  the  fire  box  to  burn  all  the  carbon  to  COo,  and 
then  combustion  can  only  take  place  in  the  fire  box,  for  as  soon 
as  the  gases  enter  the  flues,  if  there  was  an  excess  of  air,  the 
temperature  drops  so  quickly  that  no  more  combustion  can  take 
place.  Thus  a  combustion  chamber  of  sufificient  size  to  com- 
pletely mix  the  gases  before  they  enter  the  flue  is  of  advantage. 

There  is  one  other  point  which  I  did  not  quite  understand 
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and  that  is  how  Air.  Anthony  was  able  to  figure  105  pounds  of 
water  per  s(juare  foot  of  heating  surface  in  the  fire  box.  I  think 
he  is  famihar  with  Professor  Goss'  tests  in  which  the  maxinnun 
evaporation  was  about  55  pounds  per  square  foot  of  fire  box 
area.  I  understand  the  figures  given  by  Mr.  Anthony  were  cal- 
culations and  not  tests.    Were  they  not? 

MR.  ANTHONY:     Yes,  they  were  calculations. 

PROFEvSSOR  ENDSLFA' :  I  am  absolutely  confident  that 
good  combustion  in  the  fire  box  will  increase  the  efficiency  of 
the  locomotive.  As  Mr.  Anthony  has  brought  out  that  the  time 
that  it  takes  the  gases  to  pass  through  the  fire  box  is  only  1/7  of 
a  second.  If  this  time  could  be  increased  by  having  a  longer 
fire  box  or  combustion  chamber,  to  only  3^  of  a  second,  it  would 
increase  the  time  of  combustion  almost  50%,  and  while  the  in- 
crease in  time  is  very  small,  the  increase  in  per  cent  is  large.  I 
personally  would  much  rather  have  a  19-foot  flue  with  a  3-foot 
combustion  chamber  than  a  22- foot  flue  and  no  combustion 
chamber.  I  feel  without  a  doubt  that  the  use  of  some  form  of 
combustion  chamber  to  increase  the  size  of  the  fire  box  is  going 
to  be  used  more  and  more  as  we  appreciate  its  value. 

PRESIDENT :  Any  other  comment  or  inquiry  ?  I  hope 
the  young  men  will  not  pass  up  the  opportunity  to  ask  questions 
to  bring  out  any  further  information  on  which  you  are  not  clear. 

MR.  D.  J.  REDDING.  P.  &  I..  E.  R.  R. :  Air.  Chairman.  I 
would  like  to  ask  the  speaker  a  question.  Of  course,  we  are  all 
agreed  with  him  that  a  long  fire  box  is  a  good  thing,  combined 
with  the  combustion  chamber  and  I  know  of  no  better  scheme 
that  has  been  w^orkcd  out  so  far  than  the  one  which  has  been 
shown  here,  the  Gaines  fire  wall  and  combustion  chamber. 

I  would  like  to  ask  whether  much  of  the  late  power  that  is 
being  built  is  equipped  with  this  style  fire  box,  and  whether  they 
have  worked  out  any  better  provision  for  taking  care  of  the 
ppark*"  hoppers  than  in  the  case  of  those  which  I  have  seen  and 
which  were  a  constant  source  of  annoyance  and  engine  failures 
on  account  of  not  being  built  substantially  enough  to  keep  them 
tight,  permitting  air  to  enter  the  combustion  chamber  which 
caused  the  formation  of  large  masses  of  cinders  there.  In  other 
words,  whether  there  has  been  any  improvement  in  the  mechani- 
cal details.     The  theory  of  the  fire  box  which  he  showed  there 
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last,  1  think,  is  no  donbt  correct,  and  there  isn't  anv  questiom 
but  that  in  the  past  there  has  been  entirely  too  much  attention 
paid  to  gettinj^  lon<(  boiler  tubes  at  the  sacrifice  of  flame  si)acc. 
but  unfortunately  perhaps,  the  fire  boxes  of  this  tvpe  which  1 
have  seen,  have  so  many  mechanical  defects  they  ii^ive  the  schcnu- 
a  black  eye.  though  1  may  say  the  engines  I  refer  to  were  not 
owned  l\v  our  Company,  but  borrowed  durinc^  a  shortage  of 
power. 

PRESIDEXT :  If  yo;i  have  no  other  discussion  or  ques- 
tions to  ask.  we  will  ask  Mr.  Anthony  to  close  the  discussion. 

MR.  AXTIIONY:  As  to  the  question  raised  bv  Professor 
Kndsley  in  regard  to  the  production  of  COo  and  carbon  monoxide 
I  think  he  is  wrong. 

The  carbon  dioxide  is  formed  when  the  air  comes  through 
the  grates  and  strikes  the  heated  coals.  You  get  complete  com- 
bustion right  on  your  grate  and  the  carbon  dioxide  formed  goes 
up  through  your  fuel  bed  and  is  reduced  to  CO.  That  is  one  of 
the  methods  used  in  gas  plants  for  making  gas.  and  I  think  that 
the  government  laboratories,  have  made  a  lot  of  tests  along  these 
lines  determining  just  what  temperatures  and  just  what  fuel  bed 
thicknesses  would  give  certain  percentages  of  reduction  of  COo 
into  CO.  That  is  a  question  that  has  been  discussed  by  engi- 
neers and  chemists  for  some  years  wathout  any  final  and  definite 
conclusion,  but  I  trail  with  those  who  believe  and  who  seem  to 
have  reason  for  believing  that  the  CO.  is  reduced  to  CO. 

I  agree  with  Professor  Endsley  that  the  formation  of  CO' 
is  a  bad  thing. — but  it  is  a  condition  and  not  a  theorv  that  con- 
fronts us.  CO  is  formed  in  large  quantities  in  the  locomotive- 
fuel  bed;  and  it  is  necessary  to  make  provisions,  such  as  large 
combustion  chambers  and  secondary  air  supply,  to  burn  this  CO 
completely  in  the  firebox  before  it  reaches  the  flues. 

As  to  the  evaporation.  I  gave  an  evaporation  figure  of  105.6 
pounds  per  square  foot  of  fire  box  heating  surface.  You  will 
remember  that  this  was  equivalent  evaporation  and  that  means, 
under  the  conditions,  an  actual  evaporation  of  a  little  more  than 
85  pounds. 

I  witnessed  a  number  of  the  tests  he  referred  to  and  am 
familiar  with  the  conditions.  The  fact  that  they  got  55  pounds 
evaporation  per  square  foot  of  fire  box  heating  surface  is  abso- 
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iutelv  no  reason,  as  I  see  it,  why  you  cannot  g"ct  more,  because 
the  evaporation  depends  on  the  temperature  and  the  extent  of 
your  radiating  surfaces.  As  you  increase  the  temperatures,  or 
as  you  increase  the  mass  of  flame  or  the  extent  of  the  radiating 
surfaces,  you  are  going  to  increase  the  evaporation.  An  evapora- 
tion of  55  pounds  is  not  necessarily  representative  of  present  day 
fire  boxes.  In  many  respects  these  tests  are  out  of  date ;  and 
cannot  be  accepted  as  conclusive. 

In  regard  to  the  spark  hoppers.  We  have  sixteen  road  men 
in  our  service  department  whose  business  it  is  to  follow  these 
things  and  see  that  they  give  service,  and  99%  of  the  reports 
Ave  have  gotten  say  that  open  hoppers  were  the  cause  of  the 
trouble.  Now,  these  hoppers  are  made  with  a  spring  and  a  latch 
so  that  when  they  are  closed  they  will  stay  closed,  but  if  you  run 
an  engine  out  and  leave  them  open,  why,  we  haven't  any  safe- 
guard against  that.  I  do  not  mean  to  insinuate  that  this  is  what 
happened  in  ^Mr.  Rcdding's  case,  but  T  do  say  that  it  is  what 
happened  in  most  of  the  cases  that  have  come  to  our  attention. 
It  has  been  largely  a  question  of  neglect  on  the  part  of  the 
clinker  pit  men  in  opening  them  and  failing  to  shut  them.  I 
admit  there  are  some  defects  wdiich  we  have  been  unable  to  cor- 
rect. We  haven't  got  a  hopper  that  is  absolutely  fool  proof. 
Mr.  Xeli,  I  think,  has  a  few  gray  hairs  from  trying  to  get  one. 
He  is  working  on  one  now,  but  is  afraid  to  put  it  in  use.  I  will 
let  Mr.  Neff  speak  for  himself. 

MR.  JOHN  P.  NEFF :  The  hopper  that  we  are  working  on  is 
one  that  would  automatically  close  itself  if  the  clinker  pit  man  left 
it  open,  and  it  has  been  suggested  that  we  make  it  large  enough 
so  when  a  man  wanted  to  go  up  through  this  hopper  to  work 
on  the  flues  he  could  do  so  without  going  through  the  fire  box, 
but  if  this  hopper  is  made  so  that  it  will  automatically  close,  it 
might  close  up  wdiilc  the  man  was  up  inside  and  be  difficult  to 
open  from  inside.  That  is  tlie  reason  I  am  a  little  fearful  of 
using  it. 

^IR.  IT.  R.  KELLY,  P.  &  L.  E.  R.  R. :  Mr.  Anthony,  I 
have  h.ad  some  experience  with  those  combustion  chambers  in 
some  of  the  borrowed  engines  we  have  had  in  the  last  fifteen 
months.  I  got  into  the  fire  box  myself  before  they  left  and  saw 
that  they  were  perfectly  clean,  and  the  engine  failed  in  steam 
within  about  fifteen  miles.     That  happened  to  me  two  different 

116 


times  and  the  ln)ii^)er  was  closed  and  did  not  come  open.  What 
caused  tlie  engine  to  fail  ?  She  was  getting  air  and  also  the 
combustion  chamber  filled  with  dirt.  I  have  known  the  combus- 
tion chamber  to  fill  up  within  fifty  miles,  fill  up  to  a  height  of 
twelve  inches,  which  would  form  a  cinder  that  you  would  have 
to  get  in  there  with  a  pick  and  dig  out.  I  have  been  in  the  fire 
box  on  three  or  four  different  occasions  m\self  when  the  engine 
came  in  the  round  house.  I  have  found  them  a  couple  of 
times  getting  air  between  the  slide  and  the  hopper.  I 
have  never  found  the  hoppers  open.  Our  greatest  trouble  has 
teen  that  they  filled  up  with  dirt  and  cinders.  I  know  positively 
on  three  different  occasions  that  the  combustion  chamber  was 
perfectly  clean  when  the  engine  started  out  and  the  engine  failed 
for  steam. 

MR.  ANTHOXY:  Was  that  a  hand  fired  or  stoker  fired, 
may  T  ask  you? 

MR.  KELLY:     Hand  fired. 

]\[R.  AXTHOXY:  That  merely  illustrates  the  difference 
in  conditions.  Some  roads  have  even  gone  to  the  extent  of  seal- 
ing those  hoppers  up  and  say  that  they  did  not  need  them.  They 
thought  that  the  hopper  on  a  combustion  chamber  w^as  superflu- 
•ous  because  they  did  not  need  it  at  all.  This  merely  illustrates 
the  difference  in  operating  conditions  that  confronts  you  on  dif- 
ferent roads.  I  admit  we  have  had  trouble  wath  that  hopper. 
We  used  to  have  a  cast  iron  cap  and  we  tried  to  get  away  from 
that  and  use  a  sheet  iron.  We  also  had  trouble  with  air  leaking 
between  the  mud  ring  and  the  combustion  chamber  floor  plate. 
We  tried  to  make  that  tight  by  using  a  gasket — an  asbestos  gas- 
ket— but  we  found  it  would  not  stand  the  temperatures  and  on 
recent  orders  we  have  been  wielding  the  floor  plate  all  the  way 
around  on  the  inside,  and  we  intend  to  do  that  on  all  future 
installations. 

I  don't  know  whether  we  can  work  out  a  successful  and 
fool  proof  hopper  or  not,  but  we  will  continue  to  try, 

MR.  KELLY:  Does  Mr.  Anthony  know  that  when  clean- 
ing your  fire  on  the  ash  pit  you  open  your  hopper  and  shove  your 
rod  up  in  there  you  get  some  of  the  cinders  but  the  cinders  that 
lie  back  to  the  side  you  don't  get.  You  cannot  clean  out  thor- 
oughly by  opening  up  your  hopper  and  using  a  rod ;  you  get 
what  lies  over  the  hopper  and  that  is  all, 
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J^IR.  ANTHOXY :  I  liavc  heard  of  this  trouble  in  a  few 
cases.  I  would  appreciate  any  further  criticism  from  those  who- 
have  had  experience  with  these  engines.  We  are  looking;  for 
light.  We  know  that  there  are  some  defects  in  this  combustion 
chamber  and  we  want  to  improve  them.  Of  course,  our  men- 
are  around  following  these  things  up,  but  tlicy  don't  find  out  all 
the  defects,  and  it  is  only  as  you  bring  them  to  our  attention 
that  we  can  make  improvements  on  them.  We  will  be  glad  to- 
hear  from  anvl)ody  Avho  has  had  trouble  with  their  engines  so- 
equipped. 

MR.  KELLY:  I  would  like  to  ask  Mr.  Anthony  whether 
he  ever  heard  of  atiy  particular  difficulty  in  getting  these  engines 
heated  in  the  round  house  where  you  only  had  the  stack  blower 
to  work  with.  They  are  good  steamers  but  we  find  they  are  very 
hard  to  get  started  in  the  round  house  with  the  ordinary  blower. 

MR.  ANTHONY:  I  would  think  it  would  take  a  little 
longer  to  get  one  of  them  heated  up  on  account  of  the  additional 
fire  box  volume  and  the  additional  brick  work. 

MR.  KELLY:  We  liad  some  trouble  in  getting  these 
engines  heated  in  the  round  house  and  I  wanted  to  try  it  out 
myself,  and  it  took  me  one  hour  and  fifteen  minutes  from  the 
time  we  put  the  fire  in  the  engine  until  we  got  enough  steam  to 
back  the  engine  out  of  the  round  house.  I  think  it  was  an  hour 
and  fifteen  minutes  it  took  us  as  compared  with  about  thirty-five 
minutes  with  the  other  engines  not  equipped  with  the  combus- 
tion chamber. 

MR.  ANTHONY:  Did  you  have  the  air  ducts  in  the  wall 
open  or  shut? 

MR.  KELLY:  Well,  now,  I  don't  remember  whether  we 
did  or  not. 

MR.  ANTLTONY:  We  have  experienced  some  trouble  on 
that  score.  There  are  sonie  complaints  that  the  secondary  air 
supply  neutralizes  the  air  coming  through  the  grates,  and  of 
course  it  does  to  a  certain  extent.  They  claimed  they  could  get 
up  steam  quicker  by  plugging  the  holes  in  the  wall. 

MR.  KELLY:     Suppose  they  forgot  to  take  the  plugs  out. 

MR.  ANTHONY :     Some  of  them  have. 

PROFESSOR  ENDSLEY:  (Contributed  after  close  of 
meeting)      In  answer  to  -Mr.  Anthony's  closing  remarks  I   wilT 
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<[iiotc  from  Ivoscoc  &  Schorlcninicr'''  "Treatise  on  Chemistry," 
in  which  they  make  the  following  statement : 

"Jt  is  not  yet  knuwii  with  certainty  whether  the  hrst  pr^xluct 
of  the  oxidation  of  carhon  is  the  monoxifje  or  the  dioxide.  It 
was  formerly  supposed  that  carbon  dioxide  is  always  produced 
to  bei^in  ^vith,  and  Ihat  wlien  insufficient  oxyii,en  is  present  some 
of  the  carbon  dioxide  is  acted  upon  by  the  remaining  carbon 
with  formation  of  the  monoxide.  It  is,  however,  equally  possible 
that  the  iirst  product  of  the  oxidation  is  always  carbon  monoxide, 
and  that  if  excess  of  oxygen  be  present,  this  then  combines  with 
the  monoxide  yielding  carbon  dioxide.  Whilst  no  definite  experi- 
mental proof  has  yet  been  found,  the  work  of  recent  investiga- 
tors and  especially  of  Dixon  and  H.  B.  Baker,  has  yielded  results 
which  are  more  readily  explained  according  to  the  second  of 
these  views  than  the  first. 

"Dixon  has  shown  that,  contrary  to  the  statement  of  Lang, 
carbon  monoxide  is  always  produced  in  small  cjuantity  together 
with  the  dioxide  by  the  action  of  oxygen  on  carbon  at  500° C, 
although  the  dioxide  is  not  reduced  to  the  monoxide  by  carbon 
below  a  temperature  of  600° C,  and  it  is  difficult  to  explain  the 
presence  of  carbon  monoxide  imless  it  is  the  primary  product 
of  oxidation.  Baker  has  further  proved  that  thoroughly  dried 
carbon  and  oxygen  only  combine  very  slowly  when  strongly 
heated,  and  the  chief  product  is  then  the  monoxide,  whilst  dry 
carbon  monoxide  is  not  reduced  to  dry  carbon  at  a  bright  red 
heat.  These  results  also  appear  to  indicate  that  the  monoxide 
is  first  formed,  and  afTord  further  evidence  of  the  effect  of  traces 
of  moisture  in  bringing  about  the  combination  of  carbon  mono- 
xide and  oxygen.  The  researches  of  Dixon  and  his  pupils  on 
the  explosion  of  gases  likewise  lead  to  the  same  conclusion ;  thus, 
for  example,  wdien  cyanogen  gas  is  exploded  with  only  a  sufifici- 
ent  quantity  of  oxygen  to  yield  carbon  monoxide  and  nitrogen, 
the  velocity  of  the  explosion  wave  is  much  higher  than  when 
sufficient  oxygen  is  present  for  the  formation  of  carbon  dioxide. 
This  result  is  readily  understood  if  carbon  monoxide  is  first 
formed  in  both  cases,  and  then  undergoes  a  second  reaction  bet 
fore  it  vields  the  dioxide."  . 


'•'Non  Aletallic  Elements.  Mechanism  of  Combustion  of  Carbon. 
Page  810. 
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]  think  the  above  is  probably  as  good  an  authority  on  com- 
bustion as  any  one  today,  so  there  is.  at  least,  a  chance  of  a  dif- 
ference in  opinion  between  Mr.  Anthony  and  myself. 

.Also  in  answer  to  ^Ir.  .Anthony's  statements  that  the  work 
done  by  Dean  Goss  was  conducted  on  a  boiler  which  was  entirely 
out  of  date,  I  will  say  that  the  boiler  on  which  these  tests  were 
conducted  was  a  boiler  having  58  square  feet  of  grate  area  and 
over  200  square  feet  of  fire  box  area  with  approximately  3,000 
square  feet  of  heating"  surface.  The  tests  were  conducted  on  a 
modern  radial  stay  boiler,  a  Jacob  Shupert  of  approximately  the 
Lame  size.  They  w'crc  conducted  in  19 12  at  Coatesville,  Pa.  A 
summary  is  given  in  the  Railway  Age  Gazette  of  February,  1913. 
In  this  summary  the  maximum  evaporated  by  any  fire  box  w'as 
51.29  square  feet  of  fire  box,  so  I  do  not  believe  that  ]\Ir. 
Anthony's  statement  that  it  was  on  an  old-time  and  out  of  date 
boiler  is  borne  out. 

MR.  ANTHONY :  Answering  Professor  Endsley's  contri- 
buted remarks : 

He  has  quoted  at  length  from  one  authority,  in  support  of 
his  theory  that  CO  is  first  formed,  and  is  not  due  to  the  reduc- 
tion of  COo.  It  w^ould  be  possible  to  quote  just  as  eminent  au- 
thorities in  support  of  the  other  view, — that  CO.,  is  first  formed 
and  is  then  reduced  to  CO. 

This  authority  states  that  the  dioxide  is  not  reduced  to  the 
monoxide  by  carbon  below  a  temperature  of  600°  Centigrade. 
Assuming  this  to  be  true,  it  has  no  direct  bearing  on  the  ques- 
tion; as  a  temperature  as  low  as  600°  Centigrade  (or  1100°  F.) 
is  seldom,  if  ever,  obtained  in  a  firebox  under  working  conditions. 

With  a  fair  grade  of  high  volatile  coal,  our  firebox  tem- 
peratures range  from  2,000  to  2,800  degrees  F.,  and  the  fuel  bed 
is  at  white  heat,  even  down  to  the  grates.  I  have  often  seen  the 
grates  red-hot.  Taking  into  consideration  the  thickness  of  fuel 
bed  carried  on  a  locomotive  grate,  the  high  velocity  of  the  in- 
rushing  air  and  the  temperatures  obtained,  the  formation  of  car- 
bon monoxide  by  the  reduction  of  carbon  dioxide  is  not  at  all 
impossible. 

Regardless  of  the  method  of  formation  of  carbon  monoxide, 
tests  indicate  that  a  large  percentage  of  the  gases  leaving  the 
fuel  bed  is  carbon  monoxide ;  and  the  question  in  which  we  are 
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intcrostctl    is, — how    can    this    carljon    monoxide    he    completely 
burned  before  reaching-  the  Hue  sheet? 

Referring^  to  the  cljmensions  given  for  the  boiler  used  in  the 
Coatcsville  tests:  While  there  are  many  thousands  of  locomotive 
boilers  in  service  of  this  size  (and  even  smaller  sizes  today,  the 
tcndencv  is  tcnvards  larger  boilers,  with  larger  grates  and  larger 
heating  surfaces  than  those  shown;  and  such  a  l)oiler  would 
hardlv  Ix'  considered  representative  of  i)resent-day  ])ractice. 

.\s  ]  attempted  to  show,  firebox  evaporation  is  a  function 
of  the  temi^eraturc  and  extent  of  the  radiating  surfaces  in  the 
firebox.  These  will  vary  not  only  with  the  (piality  of  coal  used, 
but  with  the  grate  area,  air  supply,  combustion  chamber  space 
:nid  efPiciencv  of  the  gas-mixing  device  employed.  With  such  a 
number  of  variables  entering  into  the  question,  I  fail  to  see  the 
logic  of  concluding  that  a  square  foot  of  firebox  heating  surface 
will  evaporate  55  pounds  of  water. — for  a  change  in  any  of  these 
conditions  will  change  tlic  evaporation,  which  might  as  readily 
be  45,  65  or  85  ])ounds  j^er  square  foot  of  heating  surface. 

As  stated,  the  total  evaporation  from  this  boiler  w^as  platted 
from  actual  test  data  ;  firebox  evaporation  was  calculated,  and 
the  tube  evaporation  arrived  at  by  subtracting  the  fircl)ox  evap- 
oration from  the  total. 

Tf  the  firebox  evaporation  shown  is  too  high,  it  follows  that 
the  tube  evaporation  is  too  low.  Curve  2  in  Figure  5  shows  the 
calculated  temperature  of  the  gases  entering  the  flues.  It  was 
necessary,  with  the  air  supply  shown,  to  have  that  temperature 
of  gases  entering  the  flues,  in  order  to  get  the  tube  evaporation 
shown.  If  the  tube  evaporation  is  too  low,  then  the  temperature 
of  the  gases  is  too  low, — and  a  comparison  of  the  gas  tempera- 
ture Avith  the  firebox  temperature  does  not  ]V)int  to  suh  a  condi- 
tion. 

The  firebox  temperatures  were  taken  at  a  ])oint  just  at  the 
rear  of  the  arch,  where  the  comlnistion  is  most  rapid  and  tem- 
peratures are  probab'v  at  the  maximum;  and  it  is  logical  to 
suppose  that  there  will  be  a  drop  in  the  temperature  between 
this  point  and  the  flue  sheet,  as  the  burning  gases  are  radiating 
heat  to  the  firebox  surfaces  as  they  pass  over  the  arch  to  the 
flue  sheet. 

We  do  not  believe  that  the  assumptions  made  are  illogical 
or  unwarranted— neither  have  we  any  reason    for  doubting  the 
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test  data  which  was  used  as  a  basis  in  making  the  several  calcula- 
tions. In  spite  of  the  research  work  done  in  the  past,  the  differ- 
ences of  opinion  divulged  liere  show  a  lack  of  conclusive  and 
authoritative  data  on  the  subject  of  the  generation  and  utiliza- 
tion of  heat,  and  indicate  the  need  of  continued  activity  along 
this  line. 

AIR.  REDDIXG:  Air.  President,  as  there  seems  to  be  no 
further  Interrogation  or  discussion,  I  want  to  move  that  we  offer 
a  vote  of  thanks  to  Air.  Anthony  for  his  very  interesting  paper. 
It  is  one  of  those  papers  in  which  you  do  not  grasp  all  the  signi- 
ficance of  the  figures  as  you  hear  them  told,  or  read,  but  it  will 
be  valuable  in  the  printed  Proceedings  because  it  is  a  paper  that 
requires  studv  and  it  takes  time  for  an  ordinary  man  to  get  any 
value  out  of  the  figures  shown  on  the  charts.  I  think  this  paper 
will  be  one  of  the  classics  of  this  organization.  I  move  that  we 
give  Air.  Anthony  a  vote  of  thanks. 

Alotion  unanimouslv  agreed  to. 

No   further  lousiness,  Aleeting  Adjourned. 


Secretary. 
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RAILWAY   CLUB    NOTES. 


The  following'  subjects  were  presented  and  discussed  by  the 
several  Railway  Clubs  durint;-  the  niDUth  of  February,  1917,  as 
noted  below  : 

New  York  Railroad  Club,  Harry  D.  Vouglit,  Secretary, 
95  Liberty  Street,  New  York,  N.  Y. 
Subject — "The  Locomotive  Furnace''  by  J.  T.  Anthony. 

New  England  Railroad  Club,  Wm.  E.  Cade.  Jr.,  Secretary, 
683  Atlantic  Avenue,  lioston,  Mass. 
Sur.jiiCT — "Review     of      Steam     Railway     Electrification"     by 
W.  R.  Stinemetz. 

Canadian     Railway     Club,    Jas.     Powell,     Secretary, 

P.  O.  Box  7,  St.  Lambert,  near  Montreal,  Can. 

Sur.jKCT— "The  Chilled  Iron  Car  AA'heer'  by  George  W.  Lyndon. 

Richmond  Railwax'  Club.  V.  O.  Robinson.  Sec'y.  Richmond,  Va. 
SuujKCT — "The  A'aluation   of   Common   Carriers"   by  James  P. 
Nelson. 

St.  Louis  Railway  Club,  P..  W.  Frauenthal,   Secretary, 
Union  Station,  St.  Louis,   AIo. 
SunjECT — "The    Locomotive    Inspection    Laws    and    Rules,"   by 
Frank  jNTcManamy. 

Southern  &  South  Western  Ry.  Club,  A.  J.   Merrill,   Secretary, 

Box    1205,   Atlanta,   Ga. 
Subject — Unknown. 

• 

Central  Railway  Club  Buffalo,  N.  Y.,  Marry  D.  Vought, 
Secretary,  95  Liberty  Street,  New  York,  N.  Y. 
Subject —  (' No  meeting) . 

The  Railway  Club  of  Pittsburgh,  J.  B.  Anderson,  Secretary, 
207   Penna.   Station,   Pittsburgh,   Pa. 
Subject — "The  Effect  of  Fire  Box  Design  Upon  Boiler  Capacity 
and  Economy  by  Mr.  J.  T.  Anthony. 

Copies  of  the  above  papers  can  be  had  upon  application  to 
the  Secretary  at  the  address  given  for  a  nominal  price. 


THE  PENN  COUPLER 


Our  latest  development  of  the  N.  C.  B. 
Coupler,  a  modification  of  our  popular  Pitt  and 
Janney  X  Couplers,  with  latest  Improvements. 


LOCK-SET,   and 

KNUCKLEOPENER 

Send  for  blue  prints  and  prices. 

—MANUFACTURED  ONLY  BY 

THE  McCONWAY  ®  TORLEY  CO.. 

PITTSBURGH,  PA. 


This  Space  Tor  Sale 


PINTSCH 
MANTLE    LIGHT 

The  system  that  has  made 
good  wherever  it  has 
been  applied 


SAFETY 
ELECTRIC  LIGHT 

Type  "F"  regulation  en- 
sures constant  lamp  volt- 
age and  long  lamp  life    . 


Ilie  ialelf  U\  Healing  J  li^lifinf  (o. 


Chicago,  Philadelphia,  Washington,  Boston, 
St.  Louls,  San  Francisco,  Montreal 


2  Rector  St.,  New  York 


METALLIC 
PACKINGS 


/o r  Locomotive 
Piston  Rods,  Valve 
Stems  8C  Air  Pumps 

SECURITY  WRIST  PIN 
LEACH  SANDERS 
GOLLMAR  BELL  RINGER 
INDESTRUCTIBLE  OIL  CUP 
BRAIDED    SWAB,     ETC. 

The  U.  S.  Metallic  Packing  Co. 
PHILADELPHIA 


FIREBOX     FACTS 

\.  Big  locomotives    liave    long   wheel    bases. 

2.  Long  wheel   bases   must  be  covered   by  long  boilers. 

3.  Long  boilers  mean   excessive  flue  lengths. 

4.  Excessive    flue    lengths    represent    investment    in    heating    surfaces    of    low 
I  evaporative   values. 

6.     Shorter   flues   mean   longer   fire  boxes. 

6.  Longer  fire  boxes  (with  combustion  cliambers)  of  the  radial  stay  type  are 
dangerous    and    introduce   added   stay    bolt   troubles. 

7.  The  Jacobs-Shupert  sectional  fire  box  (and  combustion  chamber  when 
required)  supplies  the  means  for  designing  locomotive  boilers  of  correct 
economic  proportions  and  at  the  same  time  for  reducing  maintenance 
problems    to    a   minimum. 

"YOURS    FOR    BETTER    BOILERS" 

Jacobs-Shupert  U.  S.  Firebox  Co. 


30   Church  St.,   New  York. 


Works:    Coatesville,   Pa. 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE.  30  CHURCH   STREET,  NEW   YORK 

BRANCH  OFFICESi— CHICAGO.  ST.    LOUIS.    ST.    PAUL,    WASHINGTON.  D.  C 


Hundreds  of 

G-E  Planer  Drives  are  in 

Successful  Operation 

The  lirst  G-E  Planer  Drive,  built  live  years  ago,  and 
hunflreds  built  since  then  are  in  use  throughout'  this  country. 
Repeat  orders  constantly  testify  to  their  splendid  operating 
records. 


Carefully      consider     the     following     advantages      of     this 
equipment: 


Vastly  more  economical  in 
operation  and  upkeep  than 
any  other  existing  drive. 

Maximum  cutting  speed 
always  sustained,  giving 
greatly  increased  production. 

Reverses  remarkably  close 
to  a  line. 

Standard  motor  speeds 
250 — 1000  r.p.m. 

Many  speed  combinations, 
allowing  slowest  cutting  and 


highest  return  speed  to  be 
combined. 

Freedom  from  shocks,  giv- 
ing quickest  reversals  pos- 
sible without  jar. 

Unexpected  return  of  cur- 
rent to  wires  always  finds 
motor  and  control  apparatus 
ready  to  receive  it. 

Quiet  operation. 

Sparkless  commutation. 

Trouble  proof  control  in 
easy  reach  of  operator. 


This    equipment   is    conservatively     rated     and     has     ample 
power.     Investigate  the  power  rating   of  the  motor  you  buy. 

General  Electric  Company 

GENERAL  OFFICE 

SCHENECTADY,  NEW  YORK 


Boston,  Mass. 
Cincinnati,  Ohio 
St.  Louis,  Mo. 


District    Offices    in 
New  York,  N.  Y. 
Chicago,  111. 
Philadelphia,  Pa. 


Denver,  Colo. 

Atlanta,  Ga. 

San  Francisco,  Cal. 


Sales  Offices  in  all  Large  Cities 
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STANDARD  STEEL  CAR  COMPANY 

f  General  Offitei :  Frick  BIdj?.,  PITTSBURGH,  PA.  f  BUTLER,  PA. 

OFFICES  \  NEW  YORK  :     170  Broadway  WORKS  \  NEW  CASTLE,  PA. 

(CHICAGO:     Fisher  Building  (  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,   BOLSTERS,  BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum     Kited' 

USE  BUTLER 
DRAFT  GEARS 

FRICTION   RIGGING 

PIPER  PATENTS 

200,000  lbs.  Capacity. 

Has  all  the  points  of  a  Perfect  Gear. 

TANDEM     SPRING    ATTACHMENTS 

654x8    or   8x8    DRAFT    SPRINGS 
PERFECT  SPRING  PROTECTION 

Butler  Drawbar  Attachment  Co. 

Send  for  Catalog  CLEVELAND,  OHIO 


SC    H    A    E    F    E  ¥J 
DROP-FORGED  i^ 

FOUNDATION   BRAKE   GEAR  DETAILS, 

COMBINE 

MORE  STRENGTH  WITH  LESS  WEIGHT 
Schaefer  Equipment  Company 

Oliver  Building  Pittsburgh,  Pa. 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  281  COMPANIES 

SESSIONS— STANDARD  FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  205  COMPANIES 
—BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGOt  People's  Gas  Building         NEW  YORK:  30  Church  St. 


J-M  RAILROAD  SUPPLIES 

Roofint?  Fibre  Conduit  Brake  Liainz  and  Blocks 

Packings  Locomotive  La^zln;  Electrical  Supplies 

Gaskets  Flexible  Armored  Squirt,  Mastic  Floorinj 

Pipe  Coverines  Tank,  Car  Heatins;,  Air  Speedometers 

Hair  Felt  Brake  and  Air  Signal  Hose  Fire  Extinguishers 

Smoke  Jacks  Air  Brake  Expander  Ring  Manual  Slack  Take  Up 

Asbestos  Wood  Steel  Car  Insulation  for  Air  Brakes 

Waierproofin;  Underground  Conduit  Vitribestos  Stack  Lining 

Cork  Asbestos  Cements  Refrigerator  Car  Insulation 

Write  for  Catalogs 

H.  W.  JOHNS  -  MANVILLK  COMPANY 

New  York  and  Every  Large  City 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


Standard  Heat^  Ventilation  Co.  Inc. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 

165  Broadway  Kew  York 


I»l  I  ^li»if  i(  ■ 


FreigHt  a.ncl  F^asse^nger 


Of  E\/e^ry  Description 

Pressed  Steel  Specialties 
Taink:  Cars  A^ino  Cars 

Pressed  Steel 

Car 

Company 

New  York  Pittsburgh  Chicago  St.  Paul 


FOR 

GREATER  EFFICIENCY 

USE 


SOUD-TRUSS 


DAVIS      VI  1       ll.lKIXX      BRAKE  BEAMS 


FOR 

Freight  and  Passenger  Equipment. 

ALSO 

Pressed  Steel  Journal  Box  Lids. 


DAVIS  BRAKE  BEAM  CO. 


JOHNSTOWN,  PA- 


FRANK  J.  LANAHAN,  Pres.      CHAS.  J.  GRAHAM,  VIce-Pres.      H.  L.  REPLOGLE,  Gen'l.  Sales 


This  Space  For  Sale 


This  Space  For  Sale 


SUYDAM'S  Protective  PAINTS 

for  M  (ars  ••!  MM  M  M 


-MANUFACTUntO   BY- 


M.  B.  SUYDAM  COMPANY, 

erriec  and  works,  eisr  and  butlcr  st8., 

■cLLPHOMc.  S4a  ri«K.  Pittsburgh,  Pa. 


This  Space  Tor  Sale. 


FOR    SALE 


BRADY  BRASS  CO. 

MANurACTvincMS  or 

CYPRUS  BRONZE    FOR   LOCOMOTIVE  and    CAR   BEARING   USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR  BEARINGS 

aineral  Offlct  and  Works,  170-182  Fourteenth  St.  and  169-176  Fifteenth  St.,  Jersey  City,  N.  J. 
DANIEL  M.  BRADY,    President 


TYPE  A  SUPERHEATER  LOCOMOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St..  New  York. 


Peoples  Gas  Bldg.,  Chicago. 


OFFICI  A.L. 
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"RED  CROSS  ORGANIZATION" 
"REPORT  ON  REVISION  OF  M.  C.  B.  RVLES 
"THE  TELAUTOGRAPH" 
"WHAT  IS  LAW" 


BOLTS 


NUTS 


RIVETS 


STEEL  CAR  FORGE  COMPANY 


PITTSBURGH 


"FORQING  SPECIALISTS" 

NEW  VORK 


CHICAGO 


FOR     SALE 


ARISTOS 


'"^''"  I  "COPPERWELD" 


Mechanical 
Uses 


A  COPPER  CLAD  STEEL  WIRE 

Product  of  the  COPPER  CLAD  STEEL  CO.,  Pittsburgh,  Pa. 
Drawn  and  Sold  Exclusively  by 

PAGE  WOVEN  WIRE  FENCE  CO.,      -     -     Monessen,  Pa. 


FOR   SALE 


TORCHES 

Gem  Torches  Save  You  Money 

Exhaustive  tests  by  largest  railway 
systems  have  proven  that.  Gem 
Brazed  Seam  Torches  do  save  money. 
Let  us  prove  it.  Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH,  PA. 


Graham  Nut  Company 

RITTSBURGH.    F*fK. 


MANUFACTURERS  OF 


Hot  Pressed  Nuts,  Gold  PunGhed  C.  &T,  Nuts 
Bolts,  Lag  Screws,  Washers,  Etc 


This  Space  For  Sale 


*'They  Resist 
Fridion" 


Compare  Your 
Costs  With  Our 
Quotation 


Are  you  paying  too  much  for  your 
car  and  locomotive  bearings? 

We  believe  we  can  make  tliem  for 
you  at  a  lower  figure,  and  any 
bearing  furnislied  by  this  company 
is  the  last  word  in  friction-resisting 
qualities. 

We  have  the  facilities  of  five  rail- 
roads to  assist  in  quick  handling  of 
large  orders  and  an  average  life 
time  of  specialized  experience  is 
put  into  the  quality  of  our  product. 

Send  Dept.  R.  C.  your  blue  prints 
and  specifications  and  compare  our 
quotation  with  your  costs. 


y^^#gPiP^^§4/.r 


SALES  OFFICES 

New  York        Buffalo        Cleveland        Cincinnati 
Detioit       San  Francisco        Chicago 


Formerly   American    Car    & 
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Pa. 


f^^t0*0^0^0*0m^t0*0t0*0»0^0^0»0^0t0^0t0^0^0*0*0*0^0*0*^*0*0^0*^^ti0*0*0^0»^^^^0*0^0^0^0*^n0»0t0*0t0t^i 


THE 


HDUId'J  M  i   ■)(  SYSTEM 


OF 


ELECTRIC  CAR  LIGHTING 


9 


GOULD  COUPLER  CO. 

NEW  YORK 


Roller-Bearing  Compound 
Piston  Air  Drills 


Roller 
Bearings 


No.  32 
L 


The  One=Man 

Staybolt 

Machine 


Corliss 
Valves 


FURNISHED  ON  TRIAL  FREE.  WRITE  NEAREST  BRANCH 

INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago  :  New  York  :  Pittsburgh  :  Detroit :  San  Francisco  :  Birmingham  :  Montreal,  Que. 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH 

LONG  DISTANCE  TELEPHONE   CALL.     GRANT  67 


Rftiwilwaiy  and  MB..chinists*  Tools  and  Supplies.  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  wli^^L  COMPANY 

^rANUFACTURERS   OF 

''STAR  SPECIAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,     N.     Y.         Pittsburgh.     Pa.  ^i7"^^S^?°^;.   ^^ 

_  _  n^       ^      J     r,  New  York  Office: 

bayre.    Pa.  Lleveland,    O.  gjg   WEST   34th    STREET 

New     York    City,    N.     Y.  Phila.     Office: 

606    FRANKLIN    BANK    BLDQ. 


BRAKE  SHOES 

AMERICAN  BRAKE  SHOE 
&  FOUNDRY  COMPANY 

30  Church  St.,  New  York 
322  So.  Michigan  Ave.,  Chicago  Chattanooga,  Tenn. 


This  Space  For  Sale 
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101  PARK  AVE 


1612  Old  Colony  Building,  Chicago. 

Monitor.  Simplex  and  Nathan  Injectors 
for  Locomotives 

AND 

Sight-Feed  Lubricators. 

All  Specially  arranged  for  High-Pressure  Engines. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES. 

Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 
Oil  Cups,  Etc. 

SOLE  AQENCr     FOR  THE 

Coale    Muffler    C$    Safety    Valve    Co..   Inc. 


\,t^fs.r\f<^*,i'\4'\t'\y\,i'\ 


I.<S<'>.'SC1,'S( 


tSTABLISHED     1884 


SIPE'S  JAPAN  OIL 


"STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 
IN  DAILY  U8K  BY  ALL  THE  LEADING  RAILROADS  IN  THE  UNITED  STATES 
MANUFACTURED     ONLY    BY • 

CHICAGO  ILL.  JAMES  B.  SIPE  a  CO.  miSBURefl,  p». 


LOCOMOTIVE  RIOW-OFF 

DOES  SATISFACTORY  WORK 
O/V  MANY  ROADS. 
Can  be  worked  from  cab   or 
foot  boafi  while  running. 


A  catalog  or  call  by  Representativ* 
for  the  asking.     St     0     0     0     & 

Imesteai  Yalve  fflfj.  Co, 

Works:  Homestead,    Pittsburgh,  Pi. 


=:FARLOW  DRAFT  ATTACHMENT  := 

(  TWIN  M.  C.  B.  DRAFT  SPRINGS 
For  <  OR 

(      FRICTION     DRAFT    GEARS 

THE  T.  H.  SYMINGTON  CO. 

New  York  Chicago  Baltimore  Rochester 


BALL'S  OXOLIN  SC- 

VARNISH  REMOVER  .<...,,...  SPIRITS 

TH  E   I  OEAL  PAINT  Ol  L 

Ball  Chemical  Co. 


?,"iL^^/^°  !?"'"«*       *  Fulton  BIdg..  PITTSBURGH.  PA. 

63  W.  Van  Buren  Street.  ^ 


Logical  Construction 

is  a   feature   of 

BO  YER 

Pneumatic  Hammers 


No.  SOX  Boyer  Riveting  Hammer.     Capacity  13^  inches. 

Length   overall  only   213/^   inches. 

Boyer   Hammers  are   made   in   three   parts,   cylinder,   handle    and 

valve — a   construction   which   facilitates   examination,   cleaning   and 

repairs,  and  extends  the  life  of  the  tool   indefinitely. 

Write  for  Hammer  Bulletin  124. 

CHICAGO  PNEUMATIC  TOOL  CO. 

PITTSBURGH:    10  and   12   Wood   St 
1052  Fisher  Bldg.  52  Vanderbilt  Ave. 

CHICAGO  Branches  Everywhere  NEW  YORK 


H.    H.   Hewitt,    President. 


W.     H.     C  R  O  FT.    V  I  C  e-  PR  ESI  DENT 


MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 


JOURNAL 
BEARINGS 


FOR    LOCOMOTIVE    WEARING    PARTS, 


FOR 
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FAST  PASSENGER  CAR  SERVICE. 
HEAVY  FREIGHT  CAR  SERVICE. 


MAGNUS    COMPANY 

111    BROADWAY,    NEW  YORK. 


DURABILITY  COUNTS 

DIXON'S  olAV«?TE  PflINT 

is  the  "LONGEST  SERVICE"  paint.  Recom- 
mended and  largely  used  as  standard  by  rail- 
road economists,  and  engineers,  throughout 
the  entire  world,  for  bridges,  steel  cars,  tanks, 
sis-nal  apparatus  etc.  Made  in  FIRST  QUAL- 
ITY onl\.  Write  us  for  long  service  records 
and  bookler  No.  152-B. 

Made  in  JERSEY  CITY,  N,  J.,  by  the 

JOSEPH    DIXON    CRUCIBLE    COMPANY 
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SPECIALTIES 


The  National  Malleat)l8  Castings  Go. 

CLEVELAND,  CHICAGO,    INDIANAPOLIS,  TOLEDO. 
SHARON,   PA.         MELROSE  PARK,  ILL. 

MALLEABLE   IRON 
AND  STEEL  CASTINGS 


PEERLESS 

MECHANICAL   RUBBER  GOODS  AND  PACKINGS  HAVE 
THAT  DURABILITY  DEMANDED  BY  RAILROADS. 

Peerless  Rubber  Mfg.  Co. 


31   WARREN  ST.  NEW  YORK 


BOSTON 


CHICAGO 


PHILADELPHIA 


MINNEAPOLIS 


The  Air  Brake  Game 

today  is  a  complicated  one— and  is  growing  more  so  daily. 
No  longer  will  one  general  rule  fit  all  cases— each  individual 
case  is  a  problem  in  itself,  and  as  such  must  be  met  and 
solved.  Our  Engineering  organization  combines  the  experi- 
ence of  all  railroad  air  brake  engineers  and,  therefore,  is 
specially  fitted  to  take  up  and  solve  any  and  all  air  brake 
problems.  Their  services  are  free  to  our  customers,  who 
are  requested  to  call  them  in  on  all  air  brake  work,  whether 
it  be  new  specifications,  modification  of  old  equipment,  or 
just  ordinary,  plain,  every-day  troubles. 

Westinghouse  Air  Brake  Co. 

General  Office,  Wilmerding,  Pa. 

New  York,  City  Investing  Building;  Pittsburgh,  Westinghouse 
Building;    Chicago,  Railway  Exchange  Building; 
St.  Louis,   Boatmen's  Bank  Building. 


Westinghouse 
Electric  Arc  Welding  Outfits 

have  reduced  the  repair  costs  in  many  railroad  shops. 
They  save  their  cost  in  three  months  time. 
Full   information    on   request.— Booklet   3049-A.  . 

Westinghouse 
Electric  Motors  for  Railroad  Shops 

Pressed-Steel   Types    for   either   alternating   or    direct 

current.     Rugged,  serviceable,  efficient  and  long  lived. 

Full  iiformation  on  request. 

Westinghouse  Electric  &  Manufacturing  Go. 

Sal«  Offices  In  All  /^  EAST  PITTSBURGH 

Urge  American  Cities  \^)  PENNSYLVANIA 


2102  TYPE  LOCOMOTIVES 


17   feet;   Boiler   Pressure,   190  pounds'    Cy  "nders    5^17^^' 
Maximum  Tractive    Power,   71,200  pounds  '  '"'^''' 

Because   of  its  long  rigid   wheel  base  many  railroad   offl 
oals  have  had   to  eliminate  the  2-10-2  tvpe  when  consi^" 
ering   more    powerful    locomotives  consid- 

fV.^^v  '   "^o*'^"  driving  axles   and  boxes   were  apnlied   to 
the   New  \ork,  Ontario  &  Western    ^  10  7  t,.^!  i 
tn-es  to  reduce   the' rigid  wheel   bas^  to   thatThih^r^n 
common    use    on    Consolidation    and     Alikado  tvn-  l^ 

motion "devke  '"*''''   ^"^"--^^-^    -^-rding    the    lateral 

AMERICAN  LOCOMOTIVE  COMPANY 


30  CHURCH  STREET.  NEW  YORK 


YOU  GET  THE  MAXIMUM  OF  DURABILITY  FROM  OUR  I 

SEMAPHORE  ENAMEL 

All  colors— Write  to  us  for  samples. 

Yarnall  Paint  Companv 


MANUFACTURERS 


PHILADELPHIA 


This  Space  For  Ssfe 


Railroad  Repair  Shop  Equipment 

Combining  all  modern  features  for 


rapid,  convenient  operation. 


MACHINE  TOOLS 
STEAM    HAMMERS 


ELECTRIC 

TRAVELING 

CRANES 

p7&"w. 
small  tools 

AND  M.  C.  B. 
GAUGES 


Niles  New  Model  Drivins:  Wheel  Lathe 
Has  broken  all  wheel  shop  records. 


WRITE  FOR  CATALOGUE 


NILES -BEMENT- POND  CO 

111  Broadway,  New  York.        Pittsburgh  Office,  Frick  Building. 


500  RAILROAD  SHOPS 

Have  Adopted  Thermit  Welding  as  a  Standard  for  Frame  Repairs 

The  Ust  of  railroads  using  Thermit  includes  practically  every 
system  from  the  small  road  having  only  a  few  locomotives  to  the 
largest  system  having  many  thousand  locomotives. 

The  superheated  liquid  Thermit  steel  is  produced  in  bulk  and 
poured  all  at  once  into  a  mold  surrounding  a  broken  section,  re- 
sulting in  the  perfect  amalgamation  of  the  Thermit  steel  with  the 
parts  with  which  it  comes  in  contact.  The  fact  that  those  parts 
are  first  preheated,  makes  the  weld  doubly  sure. 

Remember  that  the  greatest  railway  systems  in  the  world  use 
hundreds  of  thousands  of  pounds  of  Thermit.  They  do  not  use  it 
for  any  reason  except  that  it  "delivers  the  goods,"  and  has  proved 
itself  the  most  profitable  investment. 

Full  information  is  given  in  our  instructive  pamphlet  No.  2167, 
"Thermit  Locomotive  Repairs,"  and  shows  how  effectively  and 
economically  the  process   can  be  used.    Send  for  a   copy  today. 

OOLDSCHMIDT    THERMIT    COMPANY 

120  BROADWAY,  NEW  YORK 

329-333  Folsom  St.,  San  Francisco;  103  Richmond  St.,  W., 

Toronto,  Ont.;  7300  So.  Chicago  Ave.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.    S.   A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 

Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves    flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small   brick   of  light  weight. 

Cools  off  quickly. 

Many  other  good  features. 


y 


30  Church    Street,  McCormick  Building, 

New  York  Chicago 


THe  B6SI  SiauDoll 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

Tilt)  Tai6  Flexible  Maybolt 

At  the  Rate  of 
1,250,000    A    YEAR 


Our  Services  Are  Always 
At    Your    Command 

FLANNERY  BOLT  CO. 

Vanadium    Building 

PITTSBURGH,    PENNA. 

B.  E.  D.  Stafford,       General  Manager 

J.  Rogers  Flannery  6c  Co. 

SELLING  AGENTS 

Vanadium    Building 

PITTSBURGH,  PENNA. 


r 

1 

'^1 

IM^ 

The  Draper  Manufacturing  Co. 

Manufacturers  of 

r      PNEUMATIC  FLUE  WELDERS 

I'^ir    ScarrinfT.    \\'elcling    and    Swedging    Boiler 

I'lucs  u])  to  4"   Diameter. 
"^     Pneumatic  Tube  Weldmg  Machines  for  Weld- 
t     \     ing  and  Swedging  .Supcrlicater  Tubes. 
W/      Flue    Reclaiming    Equipment   used    in    connec- 

linn   witli   Pneumatic   I'luc  Welders. 

HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY    NECESSARY    IN 

LOCOMOTIVE  CASTINGS 


PRICES  MODERATE 


Manufactured    Only    By 


RESULTS  GREAT 


Hunt-Spiller  Manfg.  Corporation 


W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE    AND    WORKS: 
383     DORCHESTER     AVENUE 
SO.     BOSTON.     MASS. 


GALENA-SIGNAL  OIL  COMPANY 


FRANKLIN,    PENNA. 


Sole  manufacturers  of  celebrated 

GALENA    LUBRICANTS 

PERFECTION  VALVE  and  SIGNAL  OILS 

and 

Galena  Railway  Safety  Oil 

Manufactured   for 

STEAM  AND  ELECTRIC  RAILWAY  USES   EXCLUSIVELY 
Guaranteed  Cost  Expert  Service  Free 

CHARLES  MILLER,  S.  A.  MEGEATH, 

Chairman.  President. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPKCIALISTS 

OF  MALLKABLK  CASTINGS 

FOR  THF  RAILROAD  AND 

CAR  COMPANY  TRADF. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 


INDEX— ADVERTISERS. 
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Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL    OFFICE: 

First  National  Bank  BIdg.,  Pittsburgh,  Pa 


NEW  YORK    -    50  Church  Street. 
CHICAGO        -    Fisher  Building. 
ST.  LOUIS       -    Missouri  Trust  Buiidrng. 
RICHMOND,  VA.,  AMERICAN  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 


OFFICIAL  PROCEEDINGS 

OF 

The  Railway  Club  of  Pittsburgh 

Organized    October    18,    1901. 

Publislied    nioiUhly,    cnciiU   June,   July    ami   August,    by    Tlie    Railway    Club    of    Pitts- 
burgh,  J.    ]!.    Anderson,   Secretary.     General   Offices,    Pcnna.    R.    R.,    Pittsburgh,   Pa. 

Etitered    as    Second    Class    Matter    February    C,    1015,   at   the    Postoffice   at    Pittsburgh, 
wider  the   Act   of  March  3,  1870. 

^^^-  Pittsburgh.  Pa..   March  23,   191?.        ^Kl^ 

OFFICERS   FOR   1916—1917 

President 

J.    G.    CO  !)!•:, 

General  ^lanal{cr,  \V.  P.  T.  R.  R., 

Pittsburgh,  Pa. 

First   Vice    President  Second    Vice    President 
11.11.    MAXFIELD,  D.    M..    HOWE, 

Supt.  2\lotive  Power,  P.  R.  R.,  Paint  Expert, 

Pittsburgh,  Pa.  Pittsburgh,  Pa. 

Secretary  Treasurer 

J.    B.    ANDERSON,  F.    II.    STARK, 

Chief  Clerk,  Supt.  M.  P.,  P.  R.  R.,  Genl.  Supt.,  Montour  R.  R., 
Pittsburgh,  Pa.  Coraopolis,  Pa. 

Executive    Committee 
L.  H.  TURNER,  Supt.  Motive  Power,  P.  &  L.  E.  R.  R.,  Pittsburgh,  Pa. 
D.  J.  REDDING,  Asst.  Supt.  Motive  Power,  P.  &  L.  E.  R.  R.,  McKees  Rocks,  Pa. 
F.  R.  McFE.\TTERS,  Supt.  Union  R.  R.,  East  Pittsburgh,  Pa. 
A.  G.  MITCHELL,  Supt.  .\Ionon.  Div.,  Peniia.  R.  R.,  S.  S.,  Pittsburgh,  Pa. 
F.  M.  McNULTV,  Supt.  Motive  Power,  Monon.  Conn.  R.  R.,  Pittsburgh,  Pa. 

Finance   Committee 


„    .  Pa. 

^.  ^.  ^^..^^.^^-,  - =--.  .,  ■  >gh 

WALTER  V.  TURNER,  Asst.  Manager, 
Westinghouse  Air  Brake  Co.,  Wilnierding,  Pa. 

Membership   Committee 
FRANK  J.  L.\NAHAN,  President,  Fort  Pitt  Malleable  Iron  Co.,  Pittsburgh,  Pa. 
A.  STUCKI,  Engineer,  Pittsburgh,  Pa. 
C   O   DAM  BACH,  Supt.,  W.  P.  T.  R.  R.,  Pittsburgh,  Pa. 

HARRY  HOWE,  Inspector  of  Castings.  Pressed  Steel  Car  Co.,  McKees  Rocks,  Pa. 
R.  L.  KLEINE,  Chief  Car  Inspector,  P.  R.  R.,  Altoona,  Pa. 

BED   ST  \FFORD,  General  Manager,  Flannery  Bolt  Company,  Pittsburgh, Pa. 
SAMUEL  LYNN,  Master  Car  Builder,  P.  &  L.  E.  R.  R.,  McKees  Rocks,  Pa. 

Entertainment    Committee 
D   H   AAISBARY,  District  Manager,  Dearborn  Chemical  Co.,  Pittsburgh,  Pa. 
HARRY  MURDOCH,  President,  H.  Murdoch  &  Co.,  Pittsburgh,  Pa. 
E.  C.  SATTLEY,  General  Manager,  Page  Woven  Wire  Fence  Co.,  Monessen,  Pa. 

Past   President 

J.  H.  McCONNELL October,  1001    to  October,  1903 

L.    H.    TURNER >•  ovember,  1  IJ.j,  to  October,  r.  05. 

F.  H.  STARK November,  100._.,  to  October   100 <. 

•  H    W   W  ATTS  November,  100 1,  to  April,  J  JUS. 

D."  T.  REDDING.'.'.'.'.".'.'. ■.■.■.■.'.  .  .' November,  1008,  to  October,  1010. 

F.  R.  McFE.XTTERS November,  10  0,  to  October,  101 

A.  G.  MITCHELL November,  1012,  to  October.  1914. 

F.  M.  McNULTY. November,  1014,  to  October,  101b. 

•  Deceased. 


Meetings  held  fourth   Friday  of  each  month,   except  June,  July  and  August. 


PROCECD^cIGS  OF  MEETING. 
MARCH  23,  1917. 

The  meeting  was  called  to  order  at  the  Assembly  Room  of 
the  Commercial  Club,  Pittsburgh,  Pa.,  at  8  o'clock,  r.  m.,  with 
President  J.  G.  Code  in  the  chair. 

The  following  gentlemen  registered : 


MEMBERS. 


Amsbary.  D.  H. 
Anderson,  A.  E. 
.A-nderson,  J.  B. 
Armstrong,  J.  L. 
Arnold,  J.  G. 
Babcock.  F.  PI. 
Barth,  T.  W.    . 
Bell.  R".  p. 
Bihler,  P.  C. 
Bloom.  Chas.  W. 
Bosley,  N.  D. 
Bover.C.  E. 
Bradley,  W.  C. 
Brewer,  W.  A. 
Buffington.  W.  P. 
Burket,  C.  W. 
Cassiday.  C.  R. 
Code,  J.  G. 
Conner,  W.  P. 
Converse,  P.  D. 
Courson,  C.  L. 
Courtney,  D.  C. 
Cunningham,  R.  L 
Cunningham,  W.  P. 
Dambach,  C.  O. 
DeVore,  H.  T. 
Du Barry.  E.  G. 
Dickinson,  F.  W. 
Emery,  E. 
Endsley,  L.  E. 
Farquhar,  L.  C. 
Fav.  Frank  L. 
Fields,  D.  S. 
Fitzgerald.  D.  W. 
Flannery,  J.  Rogers 
Frey,  A"  R. 
Fulton.  A.  M. 
Cale,  C.  PP 


Gilg.  H.  F. 
(irewe,  H.  F. 
(^jross,  C.  IP 
Haver,  W.  U. 
Havnes.  J.  E. 
Pleincman.  W.  G.  PP 
Hcttler.  R.  C. 
1  leineman,  P.  E. 
llindman.  S.  M. 
Plink.  G.  P. 
Tdoffman,  C.  T. 
IPnve.  D.  M. 
Jones.  P.  B. 
Kinch,  p.  I\. 
Kinter.  D.  IP 
Kleine,  R.  P. 
Kohl.  H.  J. 
Pynn,  Saml. 
Lynn.  Wm.,  Jr. 
Panahan,  Frank  J. 
Paurent,  G.  F. 
Pavlin.  M.  PI. 
Peiir.  H.  W. 
Pindner,  W.  C. 
Pindstrom,  Chas.  A. 
Pobez,  P.  P. 
Pong.  R.  M. 
Marshall.  W.  T. 
Maxfield.  H.  PP 
Mensch,  E.  M. 
Mevers,  j.  M. 
Mitchell .' A.  G. 
Murdoch,  Harrv 
McConn,  G.  E. ' 
McKinstrv.  C.  IP 
McNulty,F.  M. 
Orchard.  Chas. 
Pennepacker,  N.  W. 
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Pratt.  I.  D. 
Ral)olcl,  W.  E. 
Ralph,  J.  E. 
Koo-ors.  W.  R. 
Sani])son.  W.  F. 
vSattloy,  E.  C. 
Searlcs,  E.  J. 
.Schaich,  Wni.  F. 
Scwell,  H.  B. 
Smith,  D.  W. 
Smith.  T.  B. 


Ai^G^er,  J.  G. 
Armstrong,  G.  D. 
Boring,  T.  J. 
Brinsley,  H.  A. 
Clark,  Harvey 
Grafton.  N.  M. 
Harrimann,  H.  A. 
Kclm,  A.  W. 
Kleinc.  H.  J. 
Knight,  E.  A. 
IMacliin,  Edwin 
Miller,  E.  N. 
Mvers.  W.  H. 
Mueller,  M.  C. 


Stanton.  Thomas 
Stark,  F.  IT. 
Stevenson,  Robert 
Stucki,  A. 
Taylor,  James 
Thicle,  Chas.  F. 
Thomas,  J.  li. 
Trainer,  M.  N. 
Tucker,  J.  L. 
Walthers,  G.  C. 
Zimmerman,  S. 


VISITORS 


Neagle.  W.  C. 
Parry,  F.  C. 
Pfahlcr.  F.  P. 
Pfeiffer,  C.  A. 
Roth,  P.  J. 
Simpson,  Robert 
Smith,  E.  N, 
Smith.  P.  F..  Jr. 
Stalligan,  J.  B. 
Swearinsren,  Joseph  M. 
Tibbals,'S.  B. 
Walker,  J.  W. 
Walker.  Sylvester 
Zafra,  Carlos  de 


PRESIDENT  CODE:  We  will  dispense  with  the  roll  call, 
as  we  have  the  record  of  attendance  through  the  registry  cards, 
and  unless  there  is  objection  the  minutes  of  the  last  meeting  will 
be  approved  as  submitted  for  publication.  Hearing  none,  thc\ 
are  so  approved. 

The  Secretary  read  the  following  list  of  applicants  for 
membership : 

Ayres,  W.  C,  Foreman  Car  Department,  P.  C.  C.  &  St.  Louis 
Railway,  114  Railroad  Avenue,  Carnegie,  Pa.  Recom- 
mended by  R.  L.  Kleine. 

Beegle,  F.  W.,  Chief  Clerk,  Delivery  Department,  Union  Steel 
Casting  Company,  62nd  and  Butler  Street,  Pittsburgh, 
Pa.     Recommended  by  J.  P.  Allen. 

Boring,  T.  J.,  General  Foreman,  M.  C.  B.  Clearing  House, 
P.  R.  R.,  Altoona,  Pa.    Recommended  by  R.  L.  Kleine. 
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Brann,  W.  S..  SupeTintcndcnt  Coal  Docks,  Union  R.  R., 
Du(|ucsnc,   I'a.     Recommended  by  Frank  Gibson. 

Brock,  Jesse.  Foreman  Car  Department.  V.  C.  C.  &  St.  Louis 
Railway,  410  Alorrow  Avenue,  Pittsburi^h,  Pa.  Recom- 
mended b}-  R.  L.  Kleine. 

Cawle) ,  C.  F.,  Work  Inspector.  P.  C.  C.  &  St.  Louis  Railway, 
3127  P)runot  Avenue,  I'ittsbur^ii,  I'a.  Recommended 
by  R.  P.  Kleine. 

CurLm.  j.  J..  Work  Inspector,  M.  C.  15.  I'.illin-.  P.  C.  C.  &  St. 
Louis  l\aihva\'.  207  Corliss  Street,  Pittsljuri^b,  Pa. 
Pecommended  bv   R.  I,.   Kleine. 

Dal\-,  P.  j..  t^an^  Foreman  Car  Department,  P.  C.  C.  &:  St.  Pouis 
Railway,  500  West  Carson  Street,  i'ittsburgb.  Pa. 
Reconuuended  l)v  R.  L.  Kleine. 

Donaldson,  I).  !>.,  Traffic  Manager,  !*>.  Xicoll  &  Company,  547 
Waliasb  Puildini^-,  Pittsburgb,  l';i.  Reconuuended  by 
J.  G.  Code. 

l^onaldson,  G.  C,  Draftsman,  Pressed  v'^teel  Car  Comi)any. 
Allison  .\^•enue.  I'juswortli,  Pa.  Reconuuended  l)y 
J.  G.   Code. 

Douglass,  W.  .\'.,  Gano-  TM)reman  Car  Dci)artment.  P.  C.  C.  & 
v^t.  Louis  Railway,  i\j  Railroad  Avenue,  Carnegie.  Pa. 
Reconuuended  In-   K     P.   Kleine. 

Durham,    C.eorge,    Superintendent    Moti\-e    Power,    W.    &    Iv.    K. 

Rv.,  P)rewster,  ( ).     Recommended  1)_\-  C.  ( ).   Daml-jacli. 
Grafton.    X.    .M..    Railway   l^lectricirui,    Pittsburgli    Railwavs   Co., 

46  Greenl)ush   Street,    Alt.  Wasliington,    i'ittslnu-gb.   Pa. 

i^econuuended  by   W.   P.  Conner. 
Green,  A.  Rov,  Pittsl)m-gli  Ixeiireseritative,  Standard  Steel  ^\'orks 

Companv,      141^)      (  )H\er      lUiilding".      Pittsl^iu'gh,      Pa. 

Recommended  b\-   I  [enr\-  1"".  Gilg. 
Groves,  W.  W.,   District  Manager,  Railway  .\udit  and  InsjU'Ction 

Com])an\-,  831    I'rick   lUiilding,   I 'ittslnu-gb,   i^i.     Recom- 
mended l)y  W.  P.   Conner, 
lladley.   P.   F...  Gang  Foreman   Car  De])artment,    P.   C.   C.   &  St. 

Pouis     lvailwa\',     408     Ridge     .\\enue,     Carnegie,     Pa. 

Ixeconnuended  1)\-   R.   L.   Kli'ine. 
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llowat,  C.  \\'..  .\ssistant  ICnij^inccr  of  Tests.  I'nion  Steel  Cast- 
iiij^  Company,  62n(l  and  I  hitler  Streets,  I'ittsbur<^h,  Pa. 
Recomniendeil  by  J.   \\  Allen. 

Kirkpatrick,  11.  F..  Chief  Clerk  Sales  Department.  L'nion  Steel 
Casting-  Company.  62n(l  and  lUitler  Streets,  Tittshnr^li, 
Ta.     Recommended  l)y  J.  1'.  Allen. 

Linehan,  M.  j..  Clerk.  Car  Department,  1'.  C.  C.  &  vSt.  J^ouis 
Railway.  t,i^()  Allendale  Street.  lMttsbnri;h.  Pa. 
Recommended  1)\'  R.  L.  Kleine. 

Ludwig',  1\.  A..  I'ainter  Foreman,  Car  Department.  1'.  C.  C.  & 
St.  Pouis  Railway.  221  Railroad  Avenne,  Carnegie,  Pa. 
Recommended  bv   R.    \..   Kleine. 

A  [anion.  S.  R..  Storekeeper.  Car  De])artmer.t,  P.  C.  C.  &•  vSt. 
Louis  Railway.  501  Seventh  Avenue,  Carnegie,  Pa. 
Recommended  by   R.  P.  Kleine. 

?^rontg"omery.  J.  P.,  Chief  Accounting  Clerk,  l'nion  R.  R..  1417 
Carnegie  P)uilding,  I'ittsburgh,  Pa,  Recommended  b\- 
\V.  C.  P.radley. 

McCaffrey.  If.  A.,  Assistant  Foreman  Car  Department,  P.  C.  C. 
&  St.  Louis  Railway,  50  Linwood  Avenue,  Ligram.  Pa. 
Recommended  by  R.  L.  Kleine. 

( )esterlin_g.  L  J..  Inspector,  W'estinghouse  Air  Prake  Com])anv, 
8i2'-4  Xorth  Evans  Avenue,  McKeesport,  Pa.  Recom- 
mended by  W.  R.  Llewelyn. 

Perkins.  Charles  F..  (leneral  ^^lanager,  Davis  P')rake  Beam  Co., 
T>ox  192,  Johnstown,  Pa.  Rocemmeufled  bv  Frank  J. 
Lanahan. 

IVice.  George  L.,  General  Foreman  P>oiler  Makers,  American 
Locomotive  Company.  121 1  Fayette  Street,  Pittsburgh, 
Pa.     Recommended  by  P.  K.  D.  Stafford. 

Replogle,  IF.  L..  General  Sales  Re])resentati\'e.  Davis  Prake 
Beam  Company.  I'ox  192.  Johnstown.  ]'a.  Recom- 
mended by  Frank  J.  Lanahan. 

Seiss.  A\'.  C.  Foreman  Car  Inspectors.  P.  C.  C.  &  St.  Louis 
Railway,  2786  Zephyr  Avenue.  Slieridanville.  Pitts- 
burgh. Pa.     Recommended  by  R.  L.  Kleine. 

Smith,  P.  F.,  Jr..  General  Superintendent  Motive  Power,  Penna. 
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Lines  \Vcst.  I002  T'ennsylvania  Station,  I'ittsburgh.  t'a. 

Recommended  b}-  II.  II.  ^laxfield. 
Staneart,  R.  A..  Gang-  I'oreman,  P.  C.  C.  &  St.  Louis  Railway, 

3065  Alerwyn  Avenne,  Pittsl)urgli,  Pa.     Recommended 

by  R.  L.  Kleine. 
Thiele,  C.  F.,  General  Car  Inspector,  P.  C.  C.  &  St.  Louis  Rail- 
way. Columbus.  CMiio.     Recommended  by  R.  L.  Kleine. 
Tibbals.  S.  B.,  Foreman  Car  Department.  Montour  R.  R.,  1623 

Ridge     -Vvenue.     Coraopolis.     Pa.      Recommended     bv 

F.  H.  Stark. 
Trainor,    J.    A.,    Sales    Department.    The    Baldwin    Locomotive 

Works,  Philadelphia,  Pa.    Recommended  by  J.  G.  Code. 
Uhler,    J.    Lloyd,    Metallurgist,    Union    Steel    Casting   C('>m]:)any. 

62nd  and  Butler  Streets,  Pittsburgh.  Pa.  Recommended 

by  J.  P.  Allen. 
Yeardlcy,   11.,  Assistant  Foreman  Car  Department.  P.  C.   C.  & 

St.    Louis    Railway,    y^    Ridge    Avenue,    Ingram,    Pa. 

Recommended  by  R.  L.  Kleine. 

PRESIDENT:  I'pon  approval  by  the  Executive  Commit- 
tee the  gentlemen  whose  names  have  been  read  will  become 
members  by  the  payment  of  one  year's  dues. 

I  am  going  to  vary  the  programme  a  little  as  one  of  our 
speakers  has  another  engagement.  We  are  all  of  us  aware  of 
the  importance  at  all  times  of  the  Red  Cross  work,  and  of  the 
much  greater  importance  which  it  assumes  now  in  our  relations 
to  the  world,  ]\Ir.  J.  Rogers  Flannery  will  now  have  a  few  mo- 
ments to  present  to  you  the  subject  of  the  Red  Cross  organization. 

Mr.  Flannery  spoke  in  part  as  follows: 

"Mr.  President  and  gentlemen,  it  is  quite  an  unexpected 
pleasure  to  talk  before  vou  but  we  have  been  going-  through  a 
very  strenuous  campaign  for  the  last  five  days  in  response  to  a 
call  from  Washington.  And  I  am  glad  to  have  the  opportunity 
to  speak  to  you  because  you  above  all  others  can  appreciate  it. 

'AVhen  that  began  about  a  month  ago  which  is  most  likely 
to  culminate  in  war,  word  was  sent  out  from  Washington  to 
mobilize  all  the  resources  of  the  Red  Cross  as  quickly  as  pos- 
sible and  to  get  as  large  a  personnel  as  possible.  An  appeal  was 
sent  out  for  a  million  members.     Pittsburgh,  with  all  her  repre- 
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scntalivcs.  did  nut  have  a  Rt-d  Cross  Chapter.  One  was  iniinc- 
diately  formed,  an  executive  cfjinniittee  appointed,  oi  which  I 
was  unfortunately  made  chairman,  and  we  were  immecHately 
nolitied  to  get  at  least  25,000  members  by  the  first  of  April. 

"And  I  want  to  say  to  you  that  there  is  just  as  much  need 
today  for  a  Red  Cross  as  for  a  larger  army,  because  80%  of 
the  deaths  in  the  last  few  wars  of  the  I'nited  States  were  due  to 
wounds  and  disease  through  lack  of  Red  Cross  supplies  and 
medical  attention,  due  no  doubt  to  lack  of  foresight  in  looking 
after  these  men  just  before  trouble  came  and  everybody  was  so 
impreparcd.  In  the  Spanish-.American  war  there  were  only  280 
men  killed  in  battle  and  6,000  died  of  disease  and  things  that 
could  have  been  prevented  if  we  had  had  the  right  kind  of  Red 
Cross. 

"And  I  want  to  say  to  you  we  are  going  after  this  thing. 
We  have  about  seventeen  different  groups  working,  we  have 
organized  the  boroughs  outside,  the  state  educational  institutions, 
a  great  many  of  the  steel  corporations,  a  great  many  of  the 
manufacturing  corporations,  and  we  have  touched  practically 
every  phase  of  activity.  And  for  the  first  time  in  history  the 
Board  of  Education  has  allowed  this  matter  to  be  presented  in 
the  ])ublic  schools.  This  is  not  a  woman's  proposition.  I  was 
like  you,  until  three  years  ago  I  looked  upon  it  as  a  w'oman's 
proposition,  but  that  is  the  most  ridiculous  mistake  that  ever 
was  made.  We  have  our  great  hospital  units,  sanitary  detach- 
ments and  ambulance  corps.  Do  you  know  that  when  this  war 
arose  in  Mexico  and  we  sent  our  troops  to  the  border  there  was 
not  a  single  base  hospital  unit  in  the  United  States.  And  you 
must  remember  that  until  recently  we  only  had  an  army  of 
100,000  and  a  medical  corps  sufficient  to  take  care  of  those 
TOO,ooo.  Now  the  first  call  is  for  500,000  and  we  need  doctors 
and  nurses  and  personnel  most  urgently. 

"What  I  want  you  to  do  in  the  first  place  is  this.  If  your 
President  will  permit  I  want  to  send  out  a  blank  to  every  single 
member  of  this  organization  and  I  want  you  to  sign  it.  But  do 
not  think  you  are  done  then  for  you  are  not.  If  you  are  an 
executive  of  a  corporation,  a  foreman  of  a  shop,  a  superinten- 
dent of  a  mine — the  big  corporations  are  sometimes  using  their 
safety  first  committees — get  the  men  under  you  to  take  an  active 
l>art  in  the  Red  Cross  movement.     Pittsburgh  must  come  to  the 
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front  aiiil  she  has  not  (l()nc  it.  W  c  onL;ht  U)  he  asliamed  of  our- 
selves. We  are  the  only  ^reat  city  in  th.e  country  that  has  not 
at  least  one  hosjjital  miit  or  sanitar\-  detachment  or  something' 
of  that  kind.  We  lia\"e  done  al)s<  ilutelx'  nntliini;"  and  it  is  time 
we  did  something'. 

"1  cun  ir.  the  rail\va\'  nianufacturinLi,"  l)usiness  and  like  you 
1  h;ive  not  time  t<i  ^o  running'  arcjund  with  this  kmd  of  husiness. 
I'.ut  1  was  called  on  and  1  am  now  calling  on  you  and  I  want 
every  single  man  that  is  here  tonig;h-t  to  do  his  bit.  A\'e  must 
do  it  and  do  it  l)efore  the  first  of    Vpril.     Start  right  now." 

I'Rl'.SIDKXT  CODl^:  I  think  1  can  assure  Mr.  Flannery 
thai  lie  will  get  the  information  that  will  en.alile  him  to  reach 
ever}'  memlier. 

W'c  will  now  revert  to  our  regular  programme  and  take  up 
Reports  of  Committees.  First,  the  Report  of  the  Committee  on 
Revision  of  M.  C.  !'>.  Rules  of  Interchange,  which  will  he  pre- 
sented 1)\'  the  Chairman,  Mr.  R.  T,^.  Kleine. 


ANNUAL  REPORT  OF  THE  STANDING  COMMITTEE  ON 
REVISION  OF  M.  C.  B.  RULES  OF  INTERCHANGE. 

I'o  flic  Officers  and  ^[clnbcrs  of 

The  Roilzvay  Club  of  Piffsh:iri:;li. 

GEXTr.iDti'X : 

Y(Xir  Standing  Committee  on  the  Revision  of  ^l.  C.  B. 
Rules  of  Interchange  held  a  meeting  at  the  Colonial- Annex 
Hotel,  Pittsburgh,  on  February  20th  and  2ist,  1917,  to  consider 
what  modifications  are  desirable  and  necessary  in  the  19 16 
^I.  C.  r>.  Rules  of  Interchange,  both  freight  and  ])asseng"er  cars, 
and,  herewith,  beg  to  submit  our  report.  While  we  consider  all 
of  the  changes,  omissions  or  additions  recommended  as  abso- 
lutely essential,  we  would  call  j^articular  attention  to  the  follow- 
ing • 

FREIGHT  CAR  RULES: 

RULE  NO.  3=g: 

^Marking    ilate    built    on    cars:      Kxtending    time    from 
July  I.  19 1 7  to  July  I,  19 1 8. 
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RULE   NO.  3=j: 

Cars  of  less  than  rxxono  pounds  capacity  having  wooden 
or  metal  draft  anus:  'I'inic  extended  from  October  ist. 
1917  to  October  1st.  \()\^,  account  of  the  larg^  number  of 
refrigerator  cars  in  service  marked  50,000  pounds  capacity. 

RULE   NO.   17=e: 

The  interpretation  on  this  rule  in  which  it  is  stated 
that  the  M.  C.  ]>.  Association  has  no  standard  method  of 
hanging  brake  beams  is  in  error  as  there  is  a  definite  ^I.  C.  B. 
standard  for  attaching  the  lirake  hanger  to  brake  head. 

RULE   NO.  17=i: 

Prohibiting  welding  of  arch  bars  as  it  is  an  unsafe 
practice. 

RULE   NO.  33: 

]\ faking  owner  responsible  for  safety  appliance  repairs 
when  made  in  connection  with  items  of  owner's  responsi- 
bility. 

RULE   NO.  48: 

]\ faking  delivering  company  responsible  for  loss  of  all- 
steel  side  doors,  v/ooden  or  steel  hinged  side  doors,  wooden 
t)r  steel  hinged  end  doors,  all-steel  drop  bottom  doors  and 
wooden  or  steel  end  gates. 

RULE   NO.  86: 

Condemning  limits  for  axles  have  been  more  clearly 
defined  and  the  limit  for  over-all  length  added. 

RULE   NO.  101: 

Afaterial  prices  for  l^rake  beams  should  be  included  in 
the  Enles.  At  present  these  prices  are  obtained  from  out- 
side publications  which  are  not  uniform  for  the  same  beam 
and  it  is  proper  that  these  prices  be  shown  in  the  Rules 
the  same  as  other  prices. 
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PASSENGER  CAR  RULES: 


RULE  NO.  3: 


Addition  to  this  rule  to  cover  responsibility  for  repairs 
and  supplies  to  cars  when  handled  in  regular  interchange 
instead  of  through  line  service. 

RULE  NO.  16: 

Change  in  condemning  limit  of  flat  spot  increased  from 
I  to  2  inches. 

RULE  NO.  18: 

Changes    in   rates   of   depreciation.     The  present   rates 
of  depreciation  for  passenger  cars  are  obsolete  and  should 
be  changed  to  conform  to  present  day  conditions. 
The  detail  changes  in  the  Rules  follow : 


RECOMMENDED  CHANGES  IN  THE  1916  CODE  M.  C.  B. 
RULES  OF  INTERCHANGE. 


PREFACE. 
The  question  and  answer  on  page  3,  relative  to  the  Speci- 
fications for  Ordinary  Tank  Cars  should  be  eliminated. 

Explanation :  The  requirements  of  test  have  been 
changed  in  the  1916  Revision  of  the  Tank  Car  Speci- 
fications, and  the  interpretation  docs  not  now  apply,  as 
the  first  time  interval  for  classes  Nos.  i  and  4,  in  the 
specifications  differ  from  that  prescribed  for  classes 
Nos.  2  and  3  ;  and  would  recommend  that  the  matter 
ue  referred  to  Committee  on  Tank  Cars  for  proper 
interpretation. 


RULE  2. 


Section  (e),  add  in  brackets,  at  the  end  of  this  paragraph, 

"(See  cut,  page  No )." 

Explanation :     As  a  matter  of  handy  reference  for  car 
inspectors,  we  believe  th.at  cut  of   the  A.  R.   A.   third 
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rail  and  overhead  clearances  for  electrical  conductors 
should  be  incorporated  in  the  Rules  of  Interchange, 
The  cuts  showini^  these  clearances  should  be  reproduced 
in  the  M.  C.  B,  Rules  of  Interchange,  in  their  present 
size,  in  order  to  facilitate  legibility. 

Section  (  f ).  third  paragraph,  second  line,  after  the  words 
"center  plates,"  insert  the  words  "and  side  bearings." 

Explanation :  There  are  a  large  number  of  freight 
cars  now  in  service  equipped  with  side  bearings  that 
are  cast  integral  with  the  truck  bolsters  the  same  as 
center  plates,  and  there  would  be  considerable  delay  in 
making  proper  repairs  to  the  car  which  would  require 
ordering  of  new  bolster ;  and.  therefore,  it  is  felt  that 
truck  bolsters  with  integral  side  bearing  should  be  in- 
cluded in  the  exceptions. 

Section  (f),  fifth  paragraph,  after  the  word  "bolster"'  in 
the  third  line,  add  "also  where  body  center  plate  bolts  are 
applied  from  inside  of  car  through  center  sills." 

Explanation :  There  are  a  great  many  commodities 
that  require  the  removal  of  the  load  in  order  to  replace 
such  center  plate  bolts,  the  same  as  required  in  renew- 
ing draft  timber  bolts. 

Section  (f),  sixth  paragraph,  change  "25  per  cent"  in 
third  line  to  read  "50  per  cent." 

Explanation :  To  expedite  movement,  it  is  felt  that 
this  limit  should  be  increased  to  50  per  cent. 


RULE  3. 


Section    (b),    at   end   of   paragraph,   add   the   words    "or 
American  Continuous  draft  rods." 

Explanation :  This  item  is  transferred  from  section 
(h)  of  this  rule,  to  section  (b),  since  they  both  pertain 
to  drafts,  and  the  present  section  (h)  becomes  effective 
October  i,  191 7. 

Section  (c),  first  paragraph,  add  the  following  sentence; 
"Xo.  I  M.  C.  B.  Standard  brake  beam  must  not  be 
used   on    cars   having   a   lightweight   in   excess  of  35,000 
pounds." 
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Explanation :  Reconmicnd  this  addition  tu  rnle  as  a 
matter  of  information  and  ready  reference  for  car 
inspectors  and  otb.ers. 

Section  (g),  chang-e  date  "Jnl}-  i,  iQt/"  to  read  "Jnly  i, 
1918." 

I^xplanation :  It  is  felt  that  sufhcient  time  has  not 
elapsed  to  have  this  work  comi)lete(l. 

Section  (g),  thirfl  line,  eliminate  the  word  "originally." 
F.xplanation  :     Cars  rehnilt  in  accordance  with  M.  C.  B. 
Rnle    Xo.     112    are    required    to    l)e    stencilled    "Built 

"  which  date  really  is  not  the  orig^inal  date 

built.     Therefore,  the   word  "originally"  is  misleading. 

Section    (  h  ) , .  eliminate. 

Explanation :  Same  as  given  under  Rule  No.  3  sec- 
tion  (bV 

Section  (j),  first  line,  year  to  be  changed  from  1917  to 
1918. 

Explanation :  Time  extended  on  account  of  the  large 
number  of  refrigerator  cars  of  50,000  pounds  capacity 
still  in  service. 

Section  (f),  (i)  and  (m"),  omit  reference  to  date  in  each 
section. 

Explanation:  Recinirements  will  be  elTective  as  of 
October  i,  1917,  date  revised  rules  are  in  effect. 

RULE  9. 

I  nder  heading  "M.  C.  B.  couplers  or  parts  thereof, 
R.  &  R.,"  add  the  following  words  within  the  bracket: 
"M.  C.  B.  Tvpe  or  M.  C.  B.  'D'." 

Explanation :  In  order  to  distinguish  between  the  old 
type  M.  C.  B.  Standard  coupler,  and  the  new  M.  C.  B. 
v^tandard  "D"  coupler. 

In  the  same  1)racket,  last  item,  add  the  word  "riveted"  in 
front  of  "yoke,"  making  this  item  read  "Riveted  yoke  or 
key  attachment." 

Explanation :     There    are    numerous    yokes    which    are 
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kc\-  altaolicd  tn  the  coupler.  This  is  necessary  in  order 
to  apply  the  proper  lahor  charges  under  Rule  No.  107. 

Add  the  lul  lowing;-  in  l)racket  oi)posilc  reference  to 
'•Wheels  and  Axles.  R.  &  R."  : 

"All  niarkini^s  on  wheels  and  axles,  as  required 
hy  wheels  and  axles  hillinq;  repair  card;  (if  no  marks  ar§ 
found  on  same,  a  nutation  to  that  effect  must  he  made.)" 
l'*.xi)lanation :  'J'his  requirement  properly  helongs  in 
kule  Xo.  Q.  as  the  hillini;-  repair  card  for  wheels  and 
axles  ])rovides  for  this  information.  Placing  this  re- 
(|uircment  in  Rule  Xo.  9  will  eliminate  Rule  X'o.  97. 

Reference  "Triple  valve,  R.  &  R."  Transpose  words 
"R.  c^  R."  from  left  side  of  page  to  right  side,  after  the 
words  "Make  and  type." 

l"x])lanati<)n  :  Since  Rule  X'o.  60  clearly  indicates  that 
triple  valve  must  not  he  cleaned  on  car.  it  should  be 
required  that  the  billing  repair  card  should  show  the 
\-alve  as  R.  &  R.,  which  will  indicate  to  car  owner  that 
triple  valve  was  removed  from  car  and  cleaned  in 
accordance  with  requirement. 

Add  the  words  "paint,  lead  or  mineral"  in  bracket  opposite 
reference  "General." 

Explanation :  This  will  take  care  of  interpretation  on 
pages  X'os.  21  and  23. 

After  the  heading  "General,"  page  22,  add  section  (f) 
now  of  Rule  X"o.  17,  which  reads  as  follows:  "Billing  re- 
pair card  must  specify  kind  of  material  applied  and  removed, 
and  bill  rendered  in  accordance  therewith." 

Explanation :  This  section  more  properly  belongs  un- 
der Rule  X'o.  9,  which  specifies  information  to  be 
shown  on  billing  repair  card. 

Last  paragraph,  beginning  on  second  line,  eliminate  the 
words  "paragraphs  5  and  7  of." 

Explanation:  The  'M.  C.  B.  Specifications  for  Tank 
Cars  were  revised  in  1916,  showing  heading  "Test" 
under  each  of  the  four  classes  of  tank  cars,  making 
the  present  reference  incorrect. 
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RULE  12. 

First  paragraph,  fourth  HnC;  after  the  word  "company"^ 
add  "subscriber  to  the  M.  C.  B.  Rules." 

Explanation:  It  is  felt  that  inspector  signing  joint 
evidence  card  should  represent  a  railroad  which  is  a 
subscriber  to  the  M.  C.  B.  Rules. 

RULE  15. 

After  the  word  "cards"  in  the  second  line,  add  "or  trans- 
fer or  adjustment  orders;''  and  after  the  word  "cards"  in 
the  third  line,  add  "or  orders." 

Explanation :  Transfer  and  adjustment  orders,  as 
well  as  the  cards  now  specified  in  the  rule  become  lost 
or  illegible,  and  should  also  be  duplicated  on  request. 

RULE  17. 

Section  (c),  second  line,  after  the  first  word  "couplers," 
add  "M.  C.  B.  Standard  'D'  couplers." 

Explanation :  To  give  the  same  proper  protection  that 
now  obtains  for  the  M.  C.  B.  Temporary  Standard 
coupler. 

Section  (d),  second  line,  after  the  word  "Standard,"  add- 
"M.  C.  B.  Standard  'D'." 

Explanation:  Same  as  given  under  Rule  No.  17,  sec- 
tion (c). 

Section  (e),  interpretation  page  31.  This  interpretation 
is  contrary  to  the  standard  specifications  of  brake  heads  and 
sheet  M.  C.  B.  17,  which  specifies  definite  fixed  standard  for 
attachment  of  brake  hanger  to  brake  head.  It  also  conflicts 
with  the  text  matter  of  sections  (a)  and  (e)  of  this  rule,, 
which  permit  of  billing  the  owner  for  any  increased  cost 
resulting  from  application  of  certain  M.  C.  B.  Standards 
in  place  of  other  AI.  C.  B.  Standards  or  Non-M.  C.  B. 
Standards.  The  point  of  attachment  of  the  hanger  to  truck 
or  car  body  is  not  in  question  ;  the  point  involved  is  the 
attachment  of  the  hanger  to  tlie  brake  head,  which  is  a 
definite  M.  C.  B.  Standard.  It  is  recommended  that  this 
interpretation  be  modified  to  conform  to  the  Standards  and 
Rules  of  Interchange  as  now  in  force. 
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Section  (i),  eliminate. 

Explanation:     Account  of  being  transferred  verbatim 

to  Rule  Xo.  9. 
Section    (i).    insert    words   wrought   iron    or   mild    steel 
'Arch  bars"  before  "Brake  shafts."' 

Explanation:  On  account  of  the  uncertain  results 
obtained  bv  permitting  the  universal  practice  of  weld- 
ing arch  bars,  it  is  considered  imperative,  from  a  safety 
standpoint,  to  prohibit  the  welding  of  same. 

RULE  20. 

Last  paragraph,  in  the  second  and  fifth  hues,  change  the 

words  "as  near  as  practicable  thereto"  to  read  "within  ^- 

inch  thereof." 

Explanation:  To  provide  a  definite  range  from  the 
maximum  within  which  the  coupler  height  must  be 
adjusted.  Some  roads  are  interpreting  "as  practicable 
thereto"  as  meaning  one  inch  from  the  maximum 
which  often  necessitates  additional  adjusting  and 
charges  after  loading  or  unloading,  as  the  case  may 
be,  shortly  following  the  first  adjustment. 

RULE  33. 

Add  at  end  of  this  rule,  '"except  when  these  items  are 
replaced,  repaired  or  renewed,  in  connection  with  owners' 
responsibility." 

Explanation :  Working  under  this  rule  as  now  defined 
puts  the  repairing  road  to  an  expense  for  which  it  is 
not  responsible,  and  works  an  injustice  in  this  respect. 

RULE  36. 

First  paragraph,   second  line,   page  66,   after   the   word 
"varnished,"  add  "or  otherwise  secured." 

Explanation :  There  is  an  endeavor  to  evade  this  rule 
as  it  now  reads,  by  securing  advertisements  with  screws 
and  v.ire. 

RULE  48. 

Second   line,  after  the   word  "car,"  add  "except  loss  of 
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all-steel  side  doors,  wooden  or  steel  hinged  side  doors, 
wooden  or  steel  hinoed  end  doors,  all-steel  drop  bottom 
doors  and  wooden  or  steel  end  gates." 

Explanation :  These  features  cannot  be  lost  in  fair 
usage,  and  should  be  cardable.  They  are  very  expen- 
sive, can  be  located  and  should  be  replaced  before  the 
car  leaves  the  handling  line. 

RULE  57,  Last  paragraph. 

In  the  first  line,  omit  the  Avords  ".Vfter  October  i,  1914." 
Explanation :  Date  is  imnecessary,  as  the  rule  is 
already  in  force. 

RULE  86. 

Under  heading  "For  Cars  With  M.  C.  B.  Standard  Axles, 
(four  axles  per  car)."  First  paragraph,  fourth  line,  page 
iO(S,  change  to  read:  ".Vxles  nmst  be  removed  from  service 
as  indicated  by  any  of  the  limits  prescribed  in  the  following 
table."     (This  table  is  shown  on  following  sheet). 

Explanation :  To  provide  ready  reference  and  show 
more  complete  information  relative  to  M.  C.  B.  Stand- 
ard axles  under  this  rule. 
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RULE  87. 

Add  the  following: 

"Joint  evidence  cards  must  be  presented  to  com- 
pany making  improper  repairs  within  one  year  from  date 
joint  evidence  card  is  issued. 

"Defect  cards  will  not  be  valid  unless  presented 
within  two  years  from  date  of  issue,  except  when  they 
are  obtained  in  accordance  with  preceding  paragraph.  It 
should  be  understood  that  date  of  issue  shown  on  defect 
card  must  correspond  with  the  date  wrong  repairs  were 
made." 

Explanation :  It  is  felt  that  all  claims  for  defect  cards 
for  wrong  repairs,  or  bills  rendered  on  authority  of 
defect  cards,  should  be  presented  within  this  period. 
This  rule  will  forestall  the  practice  of  some  roads  re- 
questing defect  cards  for  wrong  repairs  years  after 
wrong  repairs  are  made,  during  which  time  car  owner 
had  obtained  service  from  same,  and  did  not  make  cor- 
rection until  parts  required  renewal. 

RULE  93. 

Page    ii6,   add   after  the  word   "recapitulation"   in  note, 
the  following : 

"The    recapitaulation    sheet    must    also    show    the 

name    of    officer    and    address    to    whom    correspondence 

should  be   forwarded,  relative  to  exceptions  to  charges ; 

also,   name   of   officer   and   address   to   whom    remittance 

should  be  made." 

Explanation:  To  promote  uniformity  and  save  time  in 
handling  correspondence.  This  will  be  of  considerable 
aid  to  the  billing  department  both  in  handling  corre- 
spondence and  preparing  vouchers,  as  it  will  not  be 
necessar}-  to  refer  in  each  case  to  The  Official  Railway 
Equipment  Register. 

RULE  94. 

First  paragraph,  third  line,  after  the  word   "done,"   add 
"together  with  defect  card  repair  slips  shown  on  page  No. 

,  detailing  labor  and  material  used  in  making  repairs." 

(Facsimile  form  shown  below). 
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.■\t  the  end  of  this  paragraph,  add  the  following: 

"Form  ahove  referred  to  will  be  required  in  all 
cases,  except  where  repairs  are  made  on  authority  of 
defect  card  issued  by  owner  of  car  repaired.  In  such 
cases,  regular  billing  repair  cards  should  be  prepared,  as 
per  AT.  C.  V>.  Rule  No.  7.  Defect  card  repair  slip  shall 
be  made  in  duplicate,  the  original  to  accompany  defect 
card,  and  the  duplicate  to  be  retained  by  company  making 
repairs." 

Explanation :  To  provide  a  distinguishing  form,  upon 
which  to  itemize  the  labor  and  material  charges  made 
on  authority  of  defect  cards,  in  order  to  enable  an  intel- 
ligent check  of  same ;  and  also  to  maintain  proper  rec- 
ord of  defect  card  charges,  this  detail  information 
should  not  be  shown  on  bill,  as  in  many  instances,  the 
detail  bill  is  filed  by  Auditors,  and  the  defect  cards  by 
other  departments. 
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OKKilNAU  To  ACCOMPANY  PEFECT   CARD. 

OOPUCATTE  TO  BE  RET^lNEP  &1  PARTY  NAKlNQ  REPAIRS. 

h^ 

o 

o       I 

;  - 

O 

Z 

K«             1 

i:5 

f 

oe 

a. 

; 

•» 

a<r" 

CL            ' 

Ul 

1          ^ 

3 

r 
« 

^  0   c^ 

5 

J 

< 

o 

1- 

^    < 

z 

0 

0 

5 

or   J 
0     £D 
h    < 

O       1  1 

^     A 

^ 

»- 

^    ui 

<    <     : 

< 

Z    I  (0 

lU 

>- 

H  0 

•^.  u  y- 

u 

1 

r^ 

^— 

UJ 

Zq- 

1 

b- 

or 

LU 

^-1 

0 

1 

d 

Z 

Z 

>* 

0 

</) 

^ 

Ml. 

— • 

h 

C^ 

u 

tO 

< 

0 

in 

< 

m 

< 
I 

J 
< 

0 

r 
< 

ul 

if 

<    £ 

10 

h 

^ 

Ul 

(D         r 

< 

^ 

^.         ^ 

(L 

1 

ft: 

IlJ 

^ 

or 

2^ 

< 

u 

o 

H 

vO 

i    0 

< 

0. 

;  z 

D 

Ul 

Z 

<    < 

QiT 

i 

J 

c 

i  L 

> 

RUIJ:  95. 

Second  paragraph,  first  line,  after  the  word  "jaws,"  add 
'"i-afcty  chains." 

Explanation:  To  conform  to  ruling  of  the  Arbitration 
Committee,  issued    fanuarv  ii,  1016. 

RULE  96. 

Revise  bill  statement  shown  on  page  238,  by  relocating 
"Labor"  column  in  blank  space  between  "Miscellaneous" 
and  "Cast  Iron"  columns. 

Explanation :  To  facilitate  entering  labor  charges  on 
bill, 

Also,  eliminate  "Chain"  column. 

Explanation  :  To  provide  more  width  of  space  in  other 
columns.  Charges  for  chain  can  readily  be  made  in 
"Miscellaneous"   column. 

Also,  specify  dimensions  for  standard  bill,  full  length  and 
half  length.     (See  facsimile  below  of  revised  form). 

If  above  revisions  arc  aflopted,  the  billing  repair  card, 
record  repair  card  and  recommended  defect  card  repair 
slips  referred  to  in  revised  Rule  No.  94  should  be  revised 
to  correspond. 

Explanation  :  Standard  size  bill  forms  are  desirable  in 
order  to  secure  uniformitv. 
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RULE  97. 

Eliminate. 

I'"x|)lanation :     All    information    called    for   in   this    rule 
included  in  recimimendation  to  add  same  to  Rule  No.  9. 

RULE  99. 

First  paragraph,  change  to  read: 

'"If  car  owner  elects,  on  account  of  improper  re- 
pairs, to  remove  an  M.  C.  B.  Standard  axle  unsuitable 
to  the  car,  and  a|)ply  a  Xon-AT.  C.  B.  Standard  axle,  he 
s'.iall  charge  the  average  credit  price  for  the  Xon-M.  C.  B. 
Standard  axle  applied  and  give  credit  for  the  value  of  the 
]\r.  C.  B.  Standard  axle  removed,  according  to  the  price 
given  in  Rule  Xo.  98.'' 

Explanation:     To  conform  to  Circular  Xo.  29,   issued 

January  10,  19  t  7. 

RULE  101. 

Item  20,  add  in  bracket  after  the  word  "triple,"  the  words 
'Mi-i-B  and  F-i-B."' 

];'et\veen  present  items  Xos.  20  and  21.  add  new  item,  as 
follows : 

"Cvlinder    front    cap    gasket    (Xew    York    triple, 

types  Gn-i,  Gn-2,  K-5  and  K-6) $0.40." 

Explanation :     Catalogue  prices   show  a  difference   for 
these  items  as  indicated. 
Item  96.  omit  words  "pressed  steel." 

Explanation :     An   arbitrary  price   should   be  used    for 

all  kinds  of  box  lids. 

M.  C.  B.  STAXDARD  BRAKE  BEAMS  AXD  PARTS. 

It  is  recommended  that  the  Price  Committee  be  instructed 

to  place  in  this  rule  standard  prices  for  AI.  C.  B.  Standard 

brake  beams  and  parts  for  trussed  and  solid  designs. 

Explanation:  The  M.  C  P..  Association  should  not 
depend  upon  individuals  to  prepare  price  list  for  these 
articles.  The  price  lists  recommended  for  use  show  a 
multitude  of  prices  for  ihese  parts,  and  further,  the 
prices  shown  in  the  latest  issue  of  the  two  compntingr 
tables  mentioned  in  the  interpretation  on  page  135  of 
the  present  rules  arc  not  uniform  for  the  same  make  of 
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beam.     It  is  felt  that  the  price  of  brake  beams  will  not 
vary  any  more  than  the  market  price  of  couplers,  and 
it  is  very  desirable  that  standard  prices  be  established 
for  each  class  of  brake  beams ;  and  can  be  accomplished 
without  hardship   to   any   road.      This   will   insure  uni- 
formity and  facilitate  billing  for  repairs. 
M.    C.    B.    STANDARD    COUPLERS    AND    PARTS. 
Prices  for  M.  C.  B.  Standard  "D"  coupler  and  parts  now 
given   in  M.   C.   B.   Circular   No.  20,   dated   November   10, 
19 16,  should  be  incorporated  in  this  rule. 

Explanation :  The  prices  given  for  the  M.  C.  B. 
Standard  "D"  coupler  and  parts  are  based  on  present 
actual  cost,  whereas  the  prices  given  for  other  ]\I.  C.  B. 
couplers  and  parts,  w^ere  set  some  years  ago,  and  are 
in  no  way  comparative,  either  from  present  day  cost 
standpoint  or  a  per  pound  basis,  and  should  be  revised 
accordinolv. 
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RULE   105. 

Add  new  paragraph,  as  follows  : 

"Material  furnished  by  owners  for  repairs  to  their 
cars,   whether   for  individual  car  or  for  stock,  should  be 
iMlled    in    conformity    with    schedule   of    prices    shown    in 
these  rules. 
*  "Xo  store  expense  should  be  added  by  repairing 

road  to  the  net  cost  of  material  furnished  by  car  owner, 
when  ordered  in  accordance  with  M.  C.  B.  Rule  No.  122." 
Explanation :     The  first  paragraph  is  recommended  in 
order  to  make  clear  just  how  bills   for  such  material 
'    •  should  be  rendered  ;  and  the  latter  paragraph  is  recom- 

mended in  order  to  conform  to  interpretation  issued  in 
Circular  No.  20,  dated  November  10,  1916. 

RULE  107. 

Item  I,  after  the  word  "tacked,"  add  "nailed,  screwed  or 
wired." 

Explanation :     To    conform    to    recommended    addition 

to  Rule  No.  36,  first  paragraph. 
Item  5.  eliminate. 

Explanation:     As   per   Rule   No.   3,   section    (h),    cars 
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will    not    be    accepted    in    interchange    equipped    with 
American  Continuous  draft  rods  after  October  i,  1917- 
Item   17.  after  word   "repairinn:."  add  "other  than  weld- 
ing." 

Explanation:     To    conform    to    recommended    addition 

to  Rule  No.  17,  section  (i). 
Item  37.  after  the  word  "renewed,"  add  "or  replaced." 
Explanation:     The  same  amount  of  labor  is  involved, 
vvhether  renewed  or  replaced. 
Item  38,  after  the  word  "washer,"  add  "or  nut.  either  or 

both."   making  the  item  read  "Body  truss  rod,  washer  or 

nut,  either  or  both  renewed,  ><  hour." 

Explanation :  The  regular  allowance  for  nuts  does  not 
properlv  cover  truss  rod  nuts,  and  if  either  is  renewed, 
no  additional  labor  is  required  to  also  renew  the  other. 

Item  116,  eliminate. 

Explanation:     Cars   with    stem   or    spindle   coupler   at- 
tachments have  not  been  acceptable  in  interchange  since 
October   I,   1014,    (Rule  3"^)  ;  and  cars  equipped  with 
American  Continuous  draft  rods  will  not  be  accepted  m  . 
interchange  after  October  i,  1917-      (R^^^  3-hV 

Item  117.  first  line,  change  word  "pocket"  to  read  "riveted 

voke." 

Explanation:  This  item  covers  all  pockets  or  yokes 
other  than  those  key  attached  to  coupler ;  and  since  the 
items  associated  with  key  attachment  are  covered, in 
Items  Xos.  120  and  121  of  this  rule,  the  words  "pocket 
attachments"  shoukl  be  superseded  by  the  words 
"riveted  yoke  attachments,"  in  order  to  distinguish 
proper  labor  charges. 
Item  147,  change  to  read: 

"Door  batten   (horizontal)    (nailed  door)   renewed, 
not  including  R.  &  R.  door,  i  hour." 

"Door  stile  or  filler   (vertical)    (nailed  door)    full 

length,  I  hour."  ,       x    r  ,1 

"Door  stile  or  filler   (vertical)    (nailed  door)    full 

length,  when  siding  is  renewed  over  same.  Yj  hour." 

"Door  stile  or  filler   (vertical)    (nailed  door)   half 

length,  y2  hour." 
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"Door  stile  or  filler   (vertical)    (nailed  door)    half 
length,  when  siding  is  renewed  over  same,  ^  hour." 
Explanation :     These  operations  are  not  properly  cov- 
ered by  present  rnle. 
Items    Nos.    159   and    160,   add   new   item   between  these 
present  items,  as  follows : 

"Door  hasp  lock,  one,  renewed,  i  hour." 
Explanation :     To    provide    a    labor    charge    for    this 
operation. 

Item  225,  increase  labor  allowance  from  ^4  hour  to  1^4 
hours. 

Explanation :     To  include  regular  allowance  of  i  hour 
for  raising  end  of  car. 
Item  262,  after  the  word  "application,"  add  "wooden  open 
top  cars." 

Explanation :  This  item  is  only  intended  for  wooden 
cars  and  does  not  adequately  compensate  for  similar 
operations  on  steel  cars. 

RULE  109. 

Second  paragraph,  second  line,  eliminate  word  "pocket." 
Explanation :  Present  reading  confines  it  to  pocket 
coupler,  whereas  the  same  reduction  in  labor  cost  of 
applying  carrier  bolts  should  be  made  when  any  coupler 
is  removed  and  replaced. 

RULE  111,  page  198. 

"Packing  leather   expander,   renewed,    (see   cylinder   pis- 
ton), $0.07." 

Change  to  read  $0.09  instead  of  $0.07. 

Explanation :  To  conform  to  Circular  \o.  20.  dated 
November  10,  1916. 

RULE  111,  page  198. 

"Release  valve,  renewed,  $0.06." 

Under  details,  change  "Disconnecting  release  rod,  $0.04," 
to  read  "Disconnecting  release  rods,  $0.04." 

Explanation :  It  is  necessary  to  R.  &  R.  both  rods  in 
renewing  release  valve,  and  to  be  consistent  with  second 
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item   following,  which  quotes  $0.02   for  removing  and 

replacing"  each  release  valve  rod. 
It   is  recommended  that   items  under   Rule   Xo.    iii   be 
numbered,  as  per  arrangements  under  Rules  Nos.   loi  and 
107.  which  greatly  facilitates  when  reference  is  to  be  made 
to  any  particular  item. 

RULE  113. 

First  paragraph,  last  line,  after  the  word  "tracks,"  add  "who 
in  turn  may  collect  from  the  party  responsible." 

Explanation :  To  properly  place  the  responsibility  for 
damage  occurring  while  handling  cars  on  privately 
owned  or  jointly  used  tracks;  it  is  no  uncommon  thing 
for  several  companies  to  do  switching  on  the  same 
private  or  joint  tracks;  and  as  the  rule  now  stands,  the 
party  responsible  for  the  damage  may  evade  responsi- 
bility by  claiming  that  under  the  rules  he  is  not  respon- 
sible, since  he  had  not  delivered  the  car  on  to  such 
track. 

RULE  115. 

Second    paragraph,    fourth    line,    add    before    the    words 
"scrap  value/'  the  words  "depreciated  or," 

Explanation :     The  rules  provide  that  all  other  trucks 
of  all  other  capacities  may  be  settled  for  at  their  depre- 
ciated value,  and  the  same  privilege  should  be  afforded 
in  cases  of  the  lower  capacities,  as  under  certain  condi- 
tions the  scrap  value  may  exceed  the  depreciated  value. 
vSccond   paragraph,   fifth  line,   change   balance  of  rule  to 
read  "except  that  second-hand  value  will  be  allowed  for  all 
M.  C.  B.  Standard  metal  brake  beams  good  for  further  serv- 
ice, and  the  average  credit  price  for  wheels  when  settlement 
if  made  on  scrap  value  basis." 

Explanation :  It  is  felt  that  no  more  than  scrap  value 
should  be  allowed  for  Non-iM.  C.  B.  Standard  brake 
beams,  which  conforms  to  spirit  of  Rule  Xo.  17,  sec- 
tions  (a)   and   (c). 

RULE   120. 

Heading  "DISPOSITIOX  OF  WORX-OUT  CARS." 
Change  to  read. 
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"DISPOSITJOX  OF  CARS  REQUIRING  EXTEN- 
SR'E  REPAIRS  FOR  WHICH  OWNERS  ARE  RE- 
SPONSIBLE." 

Explanation :  Present  beading-  is  not  broad  enongb  to 
cover  tbe  cases  reportable  under  tbis  rule. 

First  paragrapli.  second  line,  after  tbe  word  "repairing," 
add  "including-  net  cb.arge  of  rivets." 

Explanation  :  In  estimating  labor  cost  of  repairs,  there 
is  no  clearly  defined  autbority  to  include  tbe  net  cost  of 
rivets  applied,  tbe  major  ]:)Ortion  of  wbicb  is  labor;  and 
tbe  rules  sbould  specif}'  tbat  tbe  net  cost  of  rivets  be 
included  in  tbe  estimated  cost  of  labor.  Tbis  will  clarif}^ 
tbe  situation  and  provide  for  uniform  practice. 

First    paragrapb,   fiftb   line,    after    tbe    word   "line,"    add 
""subscriber  to  tbe  'SI.  C.  15.  Rules." 

Explanation :  It  is  felt  tbat  inspector  signing  joint 
inspection  certificate  sbould  represent  a  railroad  com- 
pany wbicb  is  a  subscriber  to  tbe  M.  C.  B.  Rules. 
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RECOMMENDED  CHANGES  IN  THE  1916  CODE  M.  C.  B. 
PASSENGER  CAR  RULES  OF  INTERCHANGE. 


RULE  3,  Section  (b). 

Add  new  paragraph  as  follows : 

■'Delivering-  company  shall  be  responsible  for  air. 
signal  or  steam  heat  hose  missing-  from  cars  offered  in 
interchange." 

T-*xplanation :     This  is  a   delivering  conipany   responsi- 
bilitv,  but  is  not  specifically  covered  in  the  present  rules. 

Section   (c). 

This  paragraph  defines  items  constituting  line  expense 
for  cars  oi>erating  in  joint  through  line  service,  and  we  rec- 
ommend that  there  be  added  to  this  rule,  information  show- 
ing responsibility  for  these  items  when  occurring  in  regular 

interchange,  as  follows : 

.\(ld  new  section  following  section  (c).  as  follows: 

■"Charges  involving  supplies  or  other  expense  that 
would  ordinarily  be  included  in  Line  Expense  shall  be 
handled  in  the  following  manner,  when  incurred  on  cars 
not  operating  in  joint  through  line  service  : 

"(i)      Ordinary    daily    cleaning,     such    as 
sweeping  and  dusting  interior,  wip- 
ing down  or  washing  exterior,  clean- 
ing   windows,    etc.       (In    case    this 
Delivering         ]  service  is  performed  on  private  cars 

Company         (  or  business   cars,   the   cost   shall   be 

Responsible         ]  "^'■'^'"^"'^  ''^•^''^"^^t  ^^'^  ^""^  °^''"^'-^ 

"('2')      Oil  furnished  to  oil  lighted  cars. 

'•(3)      Electric    current    furnished   to   elec- 
tric lighted  cars. 

151 


Delivering 

Company 

Responsible 


Owners' 
Responsible 


"(4)     Terminal    heating.       (The  cost    of 

heat    furnished    to    ])rivate  cars    or 

business     cars,     shall     be  charged 
against  the  car  owner.) 

"(5)  Candles  and  broken  door  and  win- 
dow glass.  (Tool  box,  bulkhead  or 
saloon  glass,  inside  the  car,  will  be 
owners'   responsibility.) 

All  other  charges  which  would  ordinarily 
have  been  included  in  Line  Expense,  had 
the  car  been  operating  in  joint  through 
line  service. 

In  addition  to  the  above,  the  following 

will  govern : 

( I  )  Gas  in  the  receivers  of  gas  lighted 
cars  must  be  covered  by  a  gas  certi- 
ficate at  point  of  interchange,  in  ac- 
cordance  with  Rule  No.    17. 

(2)  Extra  journal  bearings  supplied  as 
equipment  to  private  cars  shall  be 
charged  to  owners  at  M.  C.  B.  rates. 

(3)  Carbon  brushes  applied  to  axle  gen- 
erators and  carbon  discs  applied  to 
regulators  shall  be  charged  to  car 
owner. 

(4)  M.  C.  r>.  Rules  and  Prices  covering 
repairs  to  freight  equipment  cars  will 
govern  in  cases  of  repairs  to  cars  of 
freight  car  construction,  moving  in 
passenger  service.  The  IM.  C.  B. 
Rules  and  Prices  covering  repairs  to 
passenger  equipment  cars  will  govern 
in  cases  of  repairs  to  cars  of  passen- 
ger car  construction  moving  in 
freight  service.  In  cases  of  cars  of 
freight  car  construction,  equipped 
with  passenger  car  trucks,  the  M.  C.^ 
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}\.  Rules  and  Prices  coverinj^  repairs 
to     passenger     equipment    cars     will 
govern    in   cases   of   repairs    to  such 
trucks,  whether  in  freight  or  passen- 
ger  service.      (This   paragraph   gov- 
erns whether  car  is  in  regular  inter- 
change or  joint  through  line  service.) 
Explanation:     It  is  absolutely  necessary  to  clarify  this 
rule,   in   order  to   secure   uniform   method   of  handling 
these  charges. 

RULE  11,  Section   (a). 

Second  line,   after  the  word  "heating,"   add  "of  cars  in 
line  service  and  private  or  business  cars." 

Explanation  :     This  change  is  made  to  clarify  the  rule. 
Section    (b). 

At  end  of  this  section,  add  "if  the  delay  is  caused  by  the 
handling  line." 

Explanation :     This  change  is  made  to  clarify  the  rule. 

RULE  16. 

Second  line,  change  the  words  "one  inch"  to  "two  inches," 
making  the  rule  read  "Flat  spots;  if  flat  spots,  caused  by 
sliding,  exceed  two  inches  in  length." 

Explanation:  The  practice  of  removing  wheels  from 
passenger  equipment  cars  on  account  of  flat  spots  less 
than  two  inches  in  length  results  in  unnecessary  expense 
for  labor  and  loss  of  service  metal,  as  flat  spots  less 
than  two  inches  in  length  do  not  aft'ect  the  safety  of 
car.  riding  of  the  car,  or  the  track  structure. 

RULE  18. 

Change  to  read,  "The  depreciation  of  passenger  equip- 
ment ca'rs  due  to  age  shall  be  figured  at  the  following  rates 
per  annum  upon  the  so-called  straight  depreciation  basis,  to 
continue  not  to  exceed  the  per  cent  of  its  original  value  as 
shown  below.  The  above  method  of  depreciation  applies 
equally  to  either  bodies  or  trucks  of  such  cars.  No  deprecia- 
tion shall  be  allowed  on  the  value  of  air  brakes : 
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Kind  of  Equipment  Rate  Per  Cent     Maximum  Per  cent 

All  steel 3  75 

All  steel  unclerframe  (Com- 
posite superstructure)   ..  -.         3  75 

Wooden  and  other  construc- 
tions not  covered  by  above         5  85 

Explanation :  Wooden  passenger  equipment  is  becom- 
ing obsolete  and  further  it  is  conceded  that  the  rate  of 
depreciation  for  wooden  equipment  should  be  higher 
than  for  steel  equipment,  and  the  maximum  deprecia- 
tion should  be  more  commensurate  in  either  case  with 
the  scrap  value. 

RULE  19. 

Eliminate   and   combine   with    Rule   22,   making"   Rule   22 
read  as  follows : 

"This  Code  of  Rules  shall  take  effect  October  i, 
191 7,  and  is  to  apply  to  all  equipment  interchanged  in 
passenger  trains." 

Explanation:     To  simplify  and  condense  the  two  rules. 
Your   Committee   expresses   its  appreciation    for   the   enter- 
tainment provided  during  their  stay  in  Pittsburgh  while  formu- 
latmg  their  report. 

Respectfully  submitted : 

C.  E.  BOYER, 

Pennsylvania  Railroad,  Lines  East  of  Pgh. 

G.  E.  CARSON, 

New  York  Central  Railroad,  East  of  Buffalo 

S.  A.  CROMWEIX, 

Baltimore  and  Ohio  Railroad. 

A.  F.  COULTER, 
L'nion  Railroad. 

F.  W^  DICKINSON, 

Bessemer  and  L,ake  Erie  Railroad. 

11.  F.  CREWE, 

\\'abash  Pittsburgh  Terminal. 
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W.  J.  KNOX, 

BufTalo,  Rochester  &  Pittsburgh  Railroad. 

S.  LYNN, 

Pittsburi^h  and  Lake  Erie  Railroad. 

C.  F.  THIELE,  • 

P.  C.  C.  &  St.  Louis  Railway. 

F.  T.  HUSTON, 

P.  F.  W.  &  C.  Railway. 

S.  P.  TIPPALS. 

Montour  Railroad. 

R.  L.  KLKINE,  CJiainnan, 

Pennsylvania  Railroad,  Lines  East  of  Pgh. 

MR.  H.  H.  MAXFIELD:  I  move  that  we  adopt  the  rec- 
ommendations of  the  Committee  as  a  whole  and  with  this  action 
that  we  extend  to  the  Committee  our  sincere  thanks  for  the 
splendid  work  they  have  done  in  preparing-  and  presenting  this 
report. 

The  motion  was  seconded  and  prevailed  by  unanimous  vote. 


PRESIDENT:  Without  extensive  preliminary  remarks  I 
take  pleasure  in  introducing  Air.  Carlos  de  Zafra,  of  the  Telauto- 
graph Corporation,  who  will  talk  to  you  on  the  subject  of  the 
Telautograph. 
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THE   TELAUTOGRAPH    AS   USED    IN 
RAILWAY  SERVICE. 


By  Carlos  de  Zafra,  M.  E. 


The  purposes  of  communications  in  connection  with  railway 
service  are  of  utmost  and  even  vital  importance,  and  depend  upon 
three  main  essentials : 

(i)     SrKED  (2)     Accuracy  (3)     RespOxXsibility 

When  we  realize,  THAT  ONE  TRAIN  A  FEW  MIN- 
UTES OR  A  FEW  HOURS  late,  and  traveling  over  a  compli- 
cated and  inter-connecting  railway  system  can  completely  upset 
the  entire  train  schedule  of  the  main  and  even  the  tributary  lines, 
we  will  readily  appreciate  the  necessity  for  the  three  essentials : 
Speed,  Accuracy,  and  Responsibility,  for  the  proper  functioning 
of  the  various  elements  of  that  complicated  system  even  with  its 
routine  schedule  distorted. 

We  will  likewise  appreciate — as  people  upon  whose  shoul- 
ders depend  the  safe  conduct  of  thousands  of  lives  apart  from 
valuable  freight  and  mail — the  necessity  for  those  three  essen- 
tials : — Speed,  Accuracy,  and  Responsibility — to  an  even  greater 
degree,  (if  that  be  possible),  with  a  distorted  train  schedule  than 
when  everything  is  working  with  beautiful  smoothness  and  rou- 
tine becomes  a  second  nature  to  the  Towerman,  the  Train  Dis- 
patcher, the  Yard  ^Master,  or  the  ]\Iail  Clerk. 

What  means  of  communication  arc  available  ? 

First  and  oldest  is  the  Messenger,  a  legacy  of  days  when 
runners  with  relays  were  the  only  means  of  quickly  (  ? )  trans- 
mitting news  from  one  section  to  another.  The  messenger  is  as 
luircliable  as  humanity  itself,  for  if  the  message  be  by  word  of 
mouth,  and  not  written,  it  may,  like  gossip,  be  so  distorted  be- 
tween the  points  of  origin  and  final  deliver}'  as  to  be  unrecog- 
nizable by  its  author  and  consequently,  like  gossip,  do  untold  and 
possibly  irreparable  damage. 

Again,  the  messenger,  if  given  a  w-ritten  message  may  lose 
it,  and  still  again,  if  the  distance  be  great  and  the  message  be 
not  forgotten  or  lost,  its  delivery  will  be  slow  and  any  acknowl- 
edgment back  to  the  point  of  origin  would  require  as  long  again 
as  to  deliver  the  original  message  in  the  first  place.     Should  any 
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correction  of  niisiinclcrstantliiiij^  become  necessary  in  the  mean- 
time it  could  not  be  made  (juite  prol)ably  until  too  late.  Althcnit^h 
messeni^er  service  is  still  ([uite  gvnerally  used  in  certain  fields 
it  is  gradually  but  most  certainly  being  replaced  by  other  and 
more  positive  means.  Its  im])racticability  for  railway  use  be- 
tween points  distant  by  a  thousand  feet  or  a  thousanrl  yards 
would  l)e  out  of  the  question  as  a  means  of  announcing  incoming 
trains.  In  short  the  messenger  affords  neither  speed,  accuracy 
nor  ihe  ])lacing  '.if  responsibilitv  in  the  case  of  verbal  messages, 
since  there  is  no  RECORD  of  the  latter,  while  a  written  mes- 
sage, if  lost,  is  equally  useless,  as  a  means  of  fixing  responsibility. 
.  Seco.vd  and  in  great  use  over  short  distances,  we  have  the 
pneumatic  tu1)e.  These  you  have  seen  in  the  Department  stores 
and  also  in  the  Mail  Service  as  in  Xew  York  where  mail  is  sent 
many  miles  between  sub-stations  and  the  main  post  office. 

The  pneumatic  tube  is  objectionable  because  of  the  liability 
of  the  carrier  to  jam  in  the  tube,  also,  while  faster  than  the  mes- 
senger by  far,  it  is  not  instantaneous  and  again,  there  is  no  means 
of  preventing  a  message  being  changed  by  the  recipient  to  cover 
an  error  unless  a  carbon  copy  for  comparison  be  made  at  the 
point  of  origin.  Also  cost  of  maintenance  and  operation  are 
factors  of  considerable  importance  and  of  greater  moment  than 
that  of  other  systems. 

Third  and  most  generally  used  for  long  distances,  is  the 
telegraph.  Here  the  chances  of  error  are  ever  present  while 
the  time  element  is  considerable  between  any  two  points  con- 
sumed in  putting  the  message  into  telegraphic  code  let  alone 
transmitting  an  emergency  message  to  sa}'  six  or  ten  or  as  many 
as  fifty  stations  from  the  same  transmitting  station.  Besides 
there  is  no  w'ay  of  proving  that  the  message  actually  was  trans- 
mitted exactly  as  written  (or  spoken)  to  the  operator,  who,  like 
the  best  of  human  beings,  is  liable  to  err  either  in  transmitting 
or  receiving.  If  received  incorrectly  how  are  we  going  to  prove 
the  receivers  contention  that  it  w^as  received  as  sent — that  it  was 
"up  to  the  other  fellow"? 

Fourth  and  the  quickest  of  all  so  far  considered,  is  the 
Telephone  wdiich  transmits  instantaneously  a  verbal  message 
over  thousands  of  miles.  But  even  wdth  its  rapidity  of  transmis- 
sion it  is  subject  to  vexations  delays  in  getting  the  desired  con- 
nection, which  not   infrequently   results  in   several  lost  minutes 


(luc  to  "'wri'iii:  ininil)(-r.'"  Ri^ht  Ihtc  wo  tind  tlu-  "wrong-  nuiil' 
her"  may  liavt-  been  niado  through  carelessness  on  the  part  of 
the  "central"  operator  or  through  a  niistiniicrstandiiig  either  of 
the  'phone  number  or  tb.e  desired  exchange  called.  For  general 
conversation  the  telephone  no  douln  serves  most  excellently  but 
for  precision,  as  is  retpiired  in  train  numbers,  time  schedules  and 
names  of  train  crews,  nothing  can  l)e  too  exact. 

Again  the  telephone  fails  us  in  transmitting  simultaneously 
to  manv  stations — we  can  talk  to  only  one  at  a  time  and  for  each 
separate  connection  we  nuist  rc]ieat  the  cliances  of  error  and 
recall  of  operator  to  giA'c  us  the  right  connection. 

Another  drawback  to  the  telephone  for  such  specific  and 
important  messages  lies  in  its  inability  to  record  the  message 
in  the  absence  of  the  desired  ])arty  from  the  station  called  mak- 
ing necessarv  one  or  more  repetitions  of  the  possilile  cycle  of 
errors  until  we  finally  catch  him  "in". 

Thus  it  is  plainly  seen  th.at  SPEED,  .\CCCRACY  and  the 
placing  of  RESPOXvSir5ILlTY  are  difficult  of  accomplishment 
with   the   'phone   though   possibly   less   so   than   by   the   methods 
already  discussed. 
,  ,     •Now.  what  we  want  to  accomplish  is: 

(a)  Instantaneous  transmission  of  messages, 

(b)  Instantaneous  transmission  to  one  or,  if  necessary,  to 
fift\-  stations  siiiiiilta)tconsly-so  -.is  not  to  have  to  lose  time  and 
run  the  multiplied  risk  of  introducing  errors  through  re])eating 
messages  to  each  station  separately. 

( c )  A  means  whereby  messages  may  be  seggregated  and 
sent  to  only  those  stations  concerned.  For  instance,  a  message 
mav  relate  to  crew  assignments  and  be  of  no  interest  to  the 
announcer  at  the  passenger  in-coming  P)ulletin  Board,  yet  this 
message  mav  come  from  the- "same  sending  station.  In  other 
words,  out  of  twenty  station^  in  a  communicating  system  some 
messages  mav  be  of  importance  to  all  twenty  and  should,  in  one 
operation,  be  transmitted  to  all  siiiniUaiicously  and  instantly. 
Other  messages  may  concern  only  four  of  the  twenty  stations 
heuQc  the  other  sixteen  must  be  eliminated  in  order  to  avoid 
confusing  them.  To  do  this  some  form  of  selecting  device  must 
be  available. 

(d)  Some  means  must   be  available  which   will   al)solutely 


hx  till'  rcs[)(>nsil)ility  tdr  tlu-  nK'ssat;X'  even  sliould  the  .sender 
omit  his  signature  or  other  identifyini^-  mark.  If  the  original 
hand-written  coi)y  cannot  itself  be  sent — for  the  original  copy 
is  the  nsnal  "last  resort"  npon  which  resi)onsil)ility  for  error  is 
l)lace(l.  what  can  be  snbstitnted  that  will  be  accepted  nnqnestion- 
ablv  as  "jnst  as  g(^od"  ?  How  may  we  locate  the  res])()nsible 
person  even  after  the  original  copy  mav  have  been  deliberately 
destroved  to  remove  evidence  of  error  on  the  ])art  of  thi'  sender  ? 

These  things  and  many  more  are  readily  accomplished  by 
that  ingenions  electrical  devic'eknown  as  the  TKLALiTOGRAPH 
which  transmits  instantaneously  to  one  or  fifty  stations  either 
fift\-  feet  or  fift}'  miles  ajjait  the  e.vaet  message  in  the  exact 
haiuhccriting  of  the  orii^inal.  Xow,  what  docs  this  mean?  We 
readilv  recognize  memorandinns  as  coming  frfim  Urown  or  Jones 
according  to  the  handwriting"  in  the  absence  of  initials  or  signa- 
tnres.  Shonld  Ih'own  or  Jones  make  an  error  he  cannot  remove 
the  evidence  excejit  by  going  to  each  station  to  which  it  was 
sent  to  remove  the  record  slip  from  the  instruments  and  this, 
would  no  doubt  be  both  impractical  as  well  as  damaging. ,;  To 
remove  the  record  from  his  own  instrument  alone  does  not  re- 
move the  same  record  /;/  tlie  same  hand^z^'riting  from  any  other 
i^nstrument  in  circuit  at,  the  time,  of  .message  transmission.  There- 
fore, knowing  an  original  record,  j?  made  and  identically  and 
simultaneously  and  instantl}'  reproduced  at  every  station  in  the 
circuit  commands  greater  care  on  the-4:iart  of  the  sender  and 
thus  reduces  the  chances  of  error.  i 

r>y  means  of  selecting  ke)-s witches  the  sender  may  select 
the  group  of  stations  which  should  receive  the  message  in  ques- 
tion, or  he  may  send  to  all  at  once.  A  towerman  may  be  much 
too  busy  to  answer"  telephone  calls,  some  of  which  may  be  errors, 
but  the  TELAUTOGRAPH,  mounted  in  plain  sight  records  the 
information  in  unmistakable  writing  and  allows  him  the  free  use 
of  his  hands  and  ears  at  all  times.  Should  an  error  be  made 
.such  that  he  sets  the  wrong  signal  and  loss  of  property  and  even 
life  .result,  he  has  the  evidence  on  his  recording  receiver  to  which 
to  point  as  the  authority  for  his  act,  and  thus  exonerated,  the 
responsibility  is  readily  and  positively  placed  where  it  belongs. 

The  following  are  a  few  TELAUTOGRAPH  Systems  as 
installed  in  the  Railroad  Terminals  and  Stations  as  noted  though 
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there   are   about   five    hnndred    instruments   performing-   railroad 
service  now  and  the  number  is  rapidly  increasin^^ : 


Third  Street 


n 


TckiMtugraph  Service  in  use  at  Michigan  Central  Railzvay  Co., 
freight  Department,  Detroit,  MicJiigan. 

The  Receiving  Yards,  River  Rouge  Hump,  Central  Avenue 
and  Livernois  Avenue  are  equipped  with  a  transmitting  station 
each.  The  Superintendent  of  Freight  transfer  is  also  equipped 
with  a  transmitting"  station.  The  Receiving  yards  report  on  the 
Telautograph  the  arrival  of  freight  cars  as  follows : 

R.  R.  Hump;  date;  Time  of  arrival  of  Train;  R.  R.  car 
initials  and  car  number;  Consignee  and  contents. 


Sample : 


R.  R.  Hump  3-3-17. 
Arrived  9:05  A.  M. 
P.  M.  No.  567  Lumber 
West  Virginia  Tbr.  Co. 


The  INBOUND  Freight  Clerk  located  at  the  Third  Street 
General  Freight  Office  received  this  message  and  O.  K.'s  receipt. 
The  INBOUND  Freight  Clerk  then  refers  to  his  Re-consign- 
ment List  and  looks  up  car  number.  If  car  is  on  re-consignment 
list  he  notes  same  on  the  Telautograph  copy  with  number  of  re- 
consignment,  in  his  book.  He  then  continues  through  list  until 
he  has  all  cars  noted  that  are  re-consigned.  He  then  orders 
these  cars  re-consigned  to  the  new  car  owners  and  to  their  un- 
loading platform  as  follows : 
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I'.  AI.  No.  587  ].br.  t(j  ]-Iint,  Mich. 
I'lint  Lbr.  &  Coal  Co. 


This  car  is  then  re-routed  to  FHnt  train  and  is  dchvercd  at  I*"lint. 

The  INl'.OL'XD  Frcig-ht  Clerk  also  reports  to  the  Receiv- 
ini^  ^'ards  where  to  deliver  car  for  unloading  and  receives  ().  K. 
from  Receiving"  (Jfifice. 

Telautographs  are  gradually  improving  this  branch  of  Rail- 
road business  and  are  of  extreme  value  because  of  the  following: 

1 .  Absolutely  eliminate  errors  in  car  numbers. 

2.  Cut  out  all  waste  time. 

3.  Reduce  the  loss  of  switching  charges  due  to  errors. 

Showiiii:;  How  Errors  Cost  the  Railroad  Compatucs  Money. 

The  IXIUJL'KD  Freight  Clerk  on  (nie  line  was  sending  car 
orders  over  the  'phone,  and.  as  was  his  custom,  he  held  one  way- 
bill in  his  left  hand  and  the  'phone  in  his  right.  He  called  off 
the  Car  number  and  initials  and  destination.  The  Receiving 
yard  reported  order  and  got  as  far  as  the  number  of  the  car 
and  asked  for  the  destination.  The  Inbound  Clerk  was  reading 
the  waybill  in  front  of  him,  still  holding  the  waybill  in  his  hand 
and  replied  giving  the  destination.  Ft  was  received  by  the  Re- 
ceiving Clerk  at  the  Yard  who  sent  the  car  to  a  Canadian  point. 
It  happened  that  the  Inbound  Clerk  read  the  waybill  in  front  of 
him  and  did  not  give  the  destination  of  the  car  from  the  way- 
bill in  his  hand.  This  mistake  was  not  discovered  until  the  car 
had  been  reported  as  ])assing  through  the  Windsor  tunnel  and 
too  late  to  remove  car.  This  errtjr,  only  one  of  the  many  that 
are  made  ei'ery  day  cost  the  Railroad  Company  at  least  S45.00 
cash,  switching  charges  and  mileage  and  tunnel  charges. 

A  message  in  Cleveland  was  telephonerl  to  a  ^'ard  Clerk 
and  the  error  cost  another  Railroad  Company  $75.00  cash,  be- 
cause of  a  misunderstanding  of  destination.  This  error  has  never 
been  nor  ever  will  be  placed  (~)n  the  right  party. 

Actual  instances  of  mistakes  made  in  Tek'])honic  conununi- 
cation  could  be  secured  by  the  writer,  which,  if  added  up  for 
one  }ear.  would  startle  a  Tvailroad  C(im|)an}-. 
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lafomatloa      p-jlln^m     Tlrret       Station     ?ralii       Ada-is         I'.ail       S3'^:e-73       C^al;  larj 
•  -DosSc.  '-Iclcet         Cffica     Ucj'er       Catea       Erurasa     Hcon         I;oca  Lir  v-i 

-  Off loo 

f'riiitsylz'aiiia  Ra'Jroad  Service  at  f'ciius\lz'aiila  Sf(it::ni. 
Pitlsbiir''h.  Pa. 


In    ailditicii    Id   tlu-   ahnvc   a   Receiver    StatiDii   is   now   beini^' 
addel  at  ib.e  Assistant   \'ar(l  Master's  Office  at  Box  Xo.  3. 

■A-  turtlier  extension  of  value  would  be  to  acid  receivers  at 
28tli  Street  and  also  another  at  the  Kast  Libcrtv  v^tation.  alwut 
three  niiles  distant. 


STmbols 


Dlspatohers 
Office 


T,  •ansnltter 
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Gate  Baccac^  Station  D.   X.  Information. 

Room  ilastor  Tower 

Piftsbui\i::!t   &  Lake  Brie  Service,   Pitfsb,iri::h.  Pa. 

Tn  tlie-  lV"nns\lvania  Station  in  Xcw  A'ork.  where  the  jjhoto- 
L^raphs  were  taken,  and  in  nearly  ever\-  other  larg'e  railroad 
terminal  in  the  conntr\-.  Telaulo.<ira])hs  are  used  to  report  the 
arrival  and  (lei)arture  of  trains  and  other  train  and  entwine  move- 
r.ients. 
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Here  is  sliowii  the  train  dospa teller's  offiee  in  Tower  A.  He 
sends  announcements  to  fifteen  or  twenty  different  points,  includ- 
ino-  the  information  bureau,  telephone  operators,  concourses, 
shi>wn  at  tiie  right,  waiting-  rooms,  baggage  porters,  ticket  offices 
:uid  so  on. 


Kaiisis  City  I'crmiiial  to   Note!  M iichlrhach  Scn'ice. 

The  co-operation  between  Railroad  and  Hotel  information 
bureaus  for  the  l;etter  accommodation  of  the  public  is  well  illus- 
trated   bv    the    following    memorandum    sent    me    under    date   of 


January  26.  1917.  and  referring^  to  the  proposed  installation  be- 
tween the  Kansas  City  Terminal  and  the  Muehlebach  Hotel. 

The  efficiency  of  such  a  service  is  large.  Hotels  with  their 
traveling  public  rely  on  the  Head  Porter  to  find  out  for  their 
guests  information  with  regard  to  the  time  of  arrival  of  trains, 
especially  trains  that  are  through  trains  or  connect  onto  branch 
lines. 

The  Head  f'orter  to  obtain  this  information  calls  up  the 
niformation  switchboard  of  the  station  and  the  information  clerk 
i)btains  this  information  from  his  Telautograph.  Now,  if  the 
Head  Porter  has  an  instnuiient  that  records  this  information  and 
connected  in  the  circuit  with  the  railway  terminal  annoimcing 
circuit,  it  would  be  unnecessary  for  him  to  call  up  his  own 
switch-board  and  the  information  desk  at  the  station  and  incon- 
venience the  guests  by  making  them  wait  for  their  information. 

The  Terminal  gains  in  not  having  their  'phone  line  busy 
l)etween  the  station  and  the  hotel,  and  therefore  have  available 
a  line  for  the  better  service  to  other  inquirers.  .\  room  clerk 
can  tell  by  the  time  of  arrival  of  trains  just  what  time  his  rooms 
will  be  in  demand.  For  instance,  The  Hotel  Blackstone  in  Chi- 
cago. The  main  arrival  of  guests  come  in  on  the  Twentieth 
Century  Limited  and  the  hotel  is  run  on  the  time  this  train  comes 
in.  For  example:  In  the  Paggage  Dejiartment.  on  the  arrival 
of  the  big  trains,  on  which  their  home  count  relies,  they  hold  all 
their  porters  on  duty  until  these  trains  arrive. 

Taxicab  companies  have  at  the  station,  when  the  trains  ar- 
rive, a  full  force  of  cars,  drawing  from  their  other  stands.  Tf 
they  have  some  means  of  finding  out"  in  a  systematic  way  the 
arrival  of  trains  that  are  late,  they  can  arrange  to  keep  their  cabs 
at  their  regular  stands  until  they  are  needed  at  the  station. 

Centra!  Railroad  of  A'rrc  Jersey.  Jersey  C'ify.  X.  J. 

This  Terminal  is  Telautographicall)-  e{|uip])e(l  as  follows  : 
Tower  "P",  which  is  about  5.400  feet  from  the  station,  has 
a  transmitter  and  pilot  receiver.  It  can  transmit  to  Tower  "A'' 
onlv,  which  is  3.100  feet  nearer  the  station  and  2.300  feet  from 
it.  Tower  ".\"  can  transmit  to  the  Yardmaster,  Station  Master, 
the  Sub-Station  ( in  which  three  receivers  are  located  in  as  many 
convenient  ])()sitions ).   the   Disi)atcher,   the   Pureau   of   Tnforma- 
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tion.  the  I'.a^i^ai^c  Rodiii  and  tlie  l^'crry  Master  as  this  Railroad 
operates  a  coiinectinsj;^  ferry  service  over  the  1  Iiidson  River  to 
New  York.  The  Station  Master  and  the  Dispatcher  are  each 
equipped  with  ^transmitters  and  have  the  same  service  as  Tower 
"A". 

Boston    rcniiina! ,  Boston,  Mass. 

There  arc  here  three  services  jjrovided.  ( )ne  orijjjinates  at 
the  Train  l)is])atchers  (  )ffice  of  tlie  Boston  and  .Albany  system. 
Another  ori.y;inates  at  the  Train  Dispatchers  Office  of  the  Xew 
York,  Xew  I  laven  and  Hartford  system  and  the  third  orii^inates 
in  Tower  Xo.  i,  second  Hoor  of  Train  Directors  Office. 

The  Train  Dispatchers  Office  of  the  B.  &  A.  system  is  lo- 
cated on  the  third  floor  of  the  Terminal  P>uildinjj^  and  writes  to 
each  of  the  following'  receivers  : 

Position  Location  Distance 

Infdnnalion  l">urcau  l'"irst  I-'Ioor,  'rcrminal  J'uildin.i;         125   feet 
Waiting  Room 

Bulletin  Hoard  Ground  Floor,  Terminal  Building  225 

Station  Master's  Office  Mezzanine  Floor,  Terminal  Bldg.  350     " 

Train  Director's  Office  2nd  Floor,  Tower  No.  1,  in  Yard.  1375     " 

The  Train  Dis])atchers  ( )ffice  of  the  X'^ew  York.  Xew  Haven 
and  Hartford  system,  located  on  the  fourth  floor  of  the  Terminal 
P.uildini^"  writes  to  the  same  receivino^  points  as  the  R.  &  A. 
Dispatcher,   the   distances    in   this   case  being" : 

Inf<Trmation  lUireau  175  feet 

I'ulletin  Board  275   f-eet 

Station    Afasters   Office 400  feet 

Train  Dispatchers  Office T450  feet 

The  third  s}stem  originates  at  Tower  No.  [  to  announce  the 
inc;;ming  trains  and  this  information  is  instantl\'  transmitted  to 
the  following  ]jlaces  at  each  of  which  emplo\ees  are  awaiting  in- 
formation so  as  to  ]n-omptl\'  jierform  their  res])ective  duties: 

Position  Location  Distance 

^lailRoom  i'"irst  I''lo()r,  Terminal  I'.uilding        500  feet 

Inward  Ba"^uage  Room  "          ''                "                  "  550 

Information  Bureau  "          "               "                 "  1250     " 

I'.ulletin  Board  "          "               "                 "  1350     " 

Outward  Baggage  Ro(5m  "          "                "                  "  1450     " 

Station  Master  .Me/zanine  Moor,  Terminal  P.ldg.l500 

The  following  summary  of  other  Railrcjad's  uses  of  Telauto- 
gra])h  Service  may  ]:)rove  of  interest: 
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]Cn<;iiK'  liDtisc  and  slioj)  Nard  for  announciiiL;'  engine  cluinj^cs 
in  niakini;'  u])  trains,  and  for  notifying-  shops  concerning  repairs, 
•nccessar)    on  engines. 

Clearance  Department  writing  to  cashier,  claim,  bookkeeper 
and  record  department  to  ascertain  amounts  due  em])loyces  about 
to  leave  service  of  Company. 

From  Telegraph  room  in  l)is])atchers  Office  writing  to  sta- 
tion ])lat forms,  vard  master,  coach  yard  master  with  reference 
to  handling  and  movement  of  coaches.  ,i 

I'nioji  StatiDii  —  St.  Kouis.  ^Mo. 

Tower  to  Central  leading  I'latform.  l>aggage  Platform. 
r>aggage  Check  Counter,  Alidwaw  I'nion  vStation  Telegraph 
(  )ffice.  Waiting  .Room,  Information,  and  Tele])hone  Infor- 
mation, giving  track  number  and  time  of  arrival  of  incom- 
ing trains,  track  rium1)er  and  time  of  setting  of  trains  to 
])rci)are  for  loading,  and  time  <)f  <lc])arture  of  outgoing 
trains.  l{leven  machines  are  in  multiiile. 
I'nion  Station  Telegraj^h  (  )ffice  writes  to  all  the  above  sta- 
tions si.multanv.'ouslv  to  announce  the  time  late  trains  should 
arrive. 

Jf'(7.s-/;///i,'7"7/   .l-i'i-nuc  Sfcifioii — Uranch  of   I'nion   Station. 

Towt'r  to  2nd  and  j.th  lloor  track  lex'els.  giving  time  of  ar- 
rival of  all  trains  (outgoing)  sto])])ing  there  from  I'nion 
vStatiou. 

Bri>i>k/yii  !\a/^i(t  Traiisif 

When  men  leave  the  em])Ioy  of  Company,  the  clearance  de- 
l)artment  which  has  one  set  of  machines  which  writes  to  all 
deivu-tments  at  once,  namely:  cashier,  claim,  bookkeepers 
and  records,  all  these  de])artments  look  np  their  accotints 
and  write  back  to  the  clearance  department  wdiat  is  coming 
to  the  men.  or  if  the  men  owe  the  Comjiany  anything. 

Pctiiisyhc'ania    Railroad   Company — Philadeli)liia. 

I'sed  betweeit  Uroad  Street  and  West  I'hiladelphia  stations 
for  announcing  track  changes,  the  running  time  of  trains, 
and  other  information   for  the  making  up  of  trains. 

U'csl  Philadelphia  Eiiij:;iiic  House  and  Shop  Yard  Sysicin. 

Tliis  system  is  used   for  announcing  the  engine  changes  for 
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llic  niakiiii;  ui)  of  tr;i'ns  and  also  for  notifyiui;'  tlu-  shops 
just  what  repairs  arr  lu'ccssary  on  the  dirtcrcnt  int^ines. 

/'.  n.  <.''r  il'.  J\.  A'.   Coiiif'iViy — \\'ihiiini.',ton.   Del. 

r.ctwc'on  chief  train  dispatcher  and  the  chief  transportation 
clerk,  station  Master's  (  )ffice,  ticket  seller  and  l)atj:iL:^ajL:^e  mas- 
ter, for  announcing  the  running;  time  of  trains. 

f.\'i-jiisxl:'(ii!lii  Railroad  '/'crniiiial — .y^'d.  and  7tli  Ave..  .\e\v  N'ork. 
Sendini;-  stations  are: — Train  l)isi)atcher.  Kooni  24.  second 
lloor.  "A"  'power  in  yard  near  Xinth,  .Avenue,  "(  )"  Tower 
in  \ard  near  Seventh  .Vvenue.  Keceivin^L;:  Stations  are:  Train 
1  )ispatcher,  Chief  clerk,  triun  ser\'ice.  second  floor,  inside  in- 
formation office,  second  floor,  track  >'o.  7  on  j^'rand  con- 
course, track  Xo.  14  on  j^rand  concourse,  station  master, 
outside  informatif^n  ^\•ailinl;■  room,  l)af;\L:,:a.iL;'e  ro<)m,  hatj^^ag'c 
])assanewav,  e.\it  concourse  between  main  tloor  and  track- 
lever  I'ost  ( )ffice,  Ivi^hth  Avenue.  "A"  Tower,  track  level; 
car  ins])ector  office;  "W"  Tower;  Lont^"  Island  R.  K.  Station 
Master  office;  "C"  Tower;  .Vssistant  A'ardmaster's  (  )ffice ; 
"li"  Tower;  A'ardmaster's  office. 
'■  \" — K;  Multii)le  line. 

■■  \"  Tower  writes  u]) : — time  of  arri^•al  and  departure  of  all 
trains  and  track  assii^nments  of  same,  also  changes  oi  track 
assij^nment,  ,c"eneral  information  or  unusual  chani^'es  in 
above. 

Train  Dispatcher  writes  up: — trains  reported  out  of  W'ash- 
in^'ton,  llarrisburLr  and  I 'hiladel])hia,  also  time  trains  enter 
the  Manhattan  Division  li^'eneral  information  as  to  make  u]) 
of  trains,  also  bulletin  of  events  lil:ely  to  interest  the  heads 
of  the  dififercnt  de])artments. 

"C"  'I'ower  writes  up: — arrival  of  Louq-  Island  trains  and 
chan^vs  in  track  assignments  <.)f  same  if  any. 

.S7.   Louis  Tcnniiial  Association — I'nion  I)ei)ot,  St.   l^ouis. 

Transmitting'  Stations  at  station  master's  office  and  at  Tower 
No.  I.  Write  to  Cabin  Xo.  60.  Subway.  Gate  Xo.  16.  V>iii^- 
j^ag^e  Check  Counter.  Ticket  Office.   Information  Bureau. 

Also  has   transmittinq-   stations  at  Washington   Avenue 
Station,    (first  train   stop  in   St.   T.ouis )    with  receiving  sta- 
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tions  at  two  floors  of  tlic  pass'.-nL;c'i"  station  tluTc.  Llsed  for 
train  announcing-  and  (Icspatchinq-  at  both  depots. 

ll'asliiiii^tou   ''cniiiiuil  Companx 
1    Transmitter  in  dining  room, 
I   Receiver  in  ])antry  on  first  floor. 
1   Receiver  in  kitchen  on  second  floor, 
three  20-mnltip]e  transmitters  and  15  receivers. 
Transmitting    Stations: — Station    master's   office,   sends   out 
reports  on  running  times  of  trains,  trains  clerk's  ofifice ;  or- 
ders  concerning   make   uj)   of   trains,   extra   cars,    etc.,   "K" 
Tower,  sends  out  track  assignments  in  case  trains  running" 
late,  necessary  to  change  regular  track  assignments. 

Kansas  City  'I'cniiinal  Rail-n'oy  L'onipaiiy — I'nion  Station. 

Coach  Order  Sxstem.  ( )ne  transmitter  with  a  ])ilot  receiver 
located  in  the  Telegraph  room  on  the  third  floor  of  the 
L'nion  Station,  writes  simultaneoush'  to  receivers  located 
on  East  end  of  Station  j^tlatforms.  West  and  of  Station  plat- 
forms ( both  in  train  shed  ;  yardmaster.  coach  yardmastcr, 
and  engine  Dispatcher.  The  messages  written  pertain  onh' 
to  the  movements  of  engines  and  coaches.  This  system  saves 
the  Kansis  City  Terminal  Company,  in  messenger's  wages 
and  the  cost  of  rollers  for  a  co])y  in  machines,  which  our 
system  dis])ensed  with  more  tlian  $500.00  pvr  amuun.  after 
deducting  the  expense  of  ouv  service  and  aids  greatly  in  the 
prompt  dispatching  of  trains,  permitting  them  to  leave  on 
time,  as  they  were  fre(|uent]y  delayed,  under  tlie  old  system, 
because  of  the  slowness  of  messenger  service  and  the  un- 
reliability of  the  telephone. 

Kansas  L'ity  Tcniiinal  Raili\.'ay  L'oiiipajiy — Union  Depot. 
Train   I  )ispatcliing  System. 

Three  transmitters  with  jMlot  receivers  write  to  fourteen 
stations — when  one  receiver  writes,  they  all  write — The 
transmitting  stations  are  located  as  follows:  Telegrajjli 
room  (third  Hoor  of  I'nion  vStation  )  'jrand  Avemie  Tcnver 
at  each  approach  to  station,  I'enn  Street  Tower  at  \\'est  ap- 
proach to  station.  l{ach  of  these  write  in  multiple  with  the 
two  other  transmitting  stations  and  at  tlu'  same  time  write 
to   station    master's   office,   baggage   check'   counter,   baggage 
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room  ill  sul)-hasciiictil,  mail  room,  I'sIkt's  quarters.  Gate 
No.  5  ( l<".ast  Midway)  l^-cd  llarvcy's  Commissary  Depart- 
ment, passeng^cr  agents,  (juarlers,  information  l)ureau, 
Adams   Kxprcss  Company.  American   I'".\i)rcss  Com])an\'. 

Notice  of  the  setting  of  trains  are  written  to  all  sta- 
tions,  from   ]'enn  Tower  and   (jrand   Avenue.  Towers  and 
Inilletins  announcing  the  "lateness"  of  trains  are  written  on 
the  transmitting  station  in  the  Telegraph  room. 
In  concluding  my  remarks  and  lest  I  have  given  you  the  im- 
pression that  this  instrument  is  limited  to  Railway  uses  let  me 
say  that  it  is  in  use  in  almost  every  line  (^f  business.     Right  here 
in  Pittsburgh   alone  y^ni  will  find  them  in  retail  and  wholesale 
stores,   in   many   of  the  banks,   hotels,   steel  mills,  stock  broker 
offices,  general  manufacturing  ])lants,  and  as  a  means  of  inter- 
communication  between   offices    and   also   service   is    here  being 
developed  such  that  a  firm,  having  its  ofifices  in  Pittsburgh  and 
its  plant  at  some  distant  point  can  be  on  direct  communication 
with  that  plant  and  transact  such  business  as  now  requires  mes- 
senger service.     It  makes  no  diiTerence  if  the  plant  is  fifty  feet 
<..)r  fifty  miles  away. 

Also ;  in  manufacturing"  plants  the  instruments  can  be  so 
wired  up  that  any  department  writing  to  any  other  department 
also  records  its  message  on  the  receiver  in  the  Managers  or  the 
Superintendents  office  so  that  the  latter  can  periodically  examine 
his  record  sheet  and  ascertain  just  what  is  going  on  in  his  plant 
— information  which  he  might  not  be  able  to  obtain  by  any  other 
means. 

The  flexibility  and  possibilities  of  the  Telautograph  are  un- 
limited. The  day  is  coming  when  a  firm  here  can  write  to  its 
branch  in  Chicago  or  New  York  over  a  private  wire  or  even  by 
connecting  to  the  regular  telephone  circuit.  The  distance  is  to- 
day a  little  greater  than  we  can  operate  over  but  as  soon  as  we 
have  surmounted  certain  difficulties  we  have  a  standing  order 
from  a  company  which  now  telephones  to  each  of  those  cities 
several  times  daily  all  of  which  has  to  be  later  confirmed  by 
letter.  Such  confirmation  is  unnecessarv  in  a  Telautographically 
written  message. 

I  thank  you  all  for  the  honor  you  have  given  me  to  present 
this  subject  to  you  and  will  be  pleased  to  attempt  to  answer  such 
questions  as  may  have  suggested  themselves  to  you. 
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DISCUSSION. 

.MR.  C.  ().  DAMBACM:  I  would  like  to  ask  if  you  can 
get  this  writing  down  to  a  natural  scale? 

MR.  dc  Z.\FR.\:  You  will  find  other  messages  in  there 
where  the  writing  is  ver\-  small.  '  )f  course  a  machine  will  not 
improve  ones  handwriting  and  the  larger  the  man  writes  the 
hetter. 

.AIR.  .\.  H.  AXDERSOX:  What  is  the  limit  of  successful 
operation  of  the  system  and  how  does  it  compare  with  the  tele- 
graph and  telephone. 

}\l\\.  dc  .ZAFRA:  The  longest  line  which  has  ever  been 
practicallv  operated  was  between  Philadelphia  and  Xew  York. 
.\t  the  present  time  the  longest  plant  is  37  miles.  This  service 
is.  between  the  offices  of  a  wholesale  druggist  in  Xew  York 
(where  orders  are  received)  to  the  plant  which  shii)s  the  goods. 
Over  the  telephone  a  sulphide  and  a  sulphate  might  be  easily 
misimderstood.  V>y  telautograph  such  messages  are  transmitted 
with  precision. 

.V  large  coal  company  also  in  Xew  York  receives  orders 
onlv  at  its  main  office  in  the  business  section  of  the  city.  It  has 
ten  outlving  distributing  points.  They  have  ten  instruments 
each  connected  by  ])rivate  wire  with  the  respective  distributing 
stations.  Five  boys  operate  these  ten  instruments.  There,  may 
be  ten  or  twelve  orders  going  through  X'ew  York  to  one  Branch 
and  b\-  the  time  these  orders  have  been  comnnmicated  there  have 
accumulated  enough  other  orders  to  communicate  to  another 
Branch.  -\t  the  end  .of  the  day  the  central  office  can  readily 
compiite  the  entire  output  of  any  one  of  its  Branches  by  simply 
looking  over  its  records.  It  does  not  have  to  wait  for  a  report 
to  be  sent  in  l)y  messenger  or  mail. 

In  Chicago  a  l)rick  dealer  had  an  order  for  20,000  brick 
from  a  contractor  to  be  delivered  at  a  point  three  miles  distant 
from  the  brick  vard.  It  came  over  the  telephone  and  between 
the  receiving  of  that  order  and  the  writing  of  the  message  to 
the  -order  department  an  extra  zero  got  in  to  it  making  200,cxx)i 
The  error  was  not  discovered  until  80,000  were  on  the  job,  which 
meant  the  carting  of  60,000  excess  bricks  three  miles  and  the  re- 
loading and  carting  back,  which  was  a  very  considerable  sum  to 
say  nothing' of  losses  through  breakage. 
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.\I1\.  1'".  II.  v'^T.ARK  :  Is  the  itistruinent  at  the  far  cikI  so 
t'lxcd  tlial  \<'u  can  send  a  incssai^c  whether  tliere  is  any  one 
there  to  receive  it  <  r  niit  ? 

Ml\.  (le  ZAFK'A  :  It  will  he  automatically  recorded  there 
and   il   will  he  there  waiting;'  for  yiur  man  when  he  comes  l)ack. 

MR.  STARK:     'IMie  roll  is  out  of  sii^ht? 

MR.  de  /\I"']\A:  There  is  a  roll  ])laced  on  the  toj)  of  the 
inachine  hut  it  can  he  placed  anywhere  ahove.  It  is  sometimes 
I)lace(l  five  or  six  feel  u])  ou  the  wall  so  that  a  yard  or  two  of 
niessa^X'S  will  he  in  si^lit  for  ready  reference. 

MR.  v^TARK:  if  the\  do  not  have  the  complete  e(|uii)ment 
at  the  receiving-  (^■nd  how  docs  the  ofhce  know  that  its  order  is 
heiuL;'  received? 

•MR.  de  /AFRA  :  \<m  always  know  that  your  receivini^ 
.station  is  writing"  when  you  send  a  message  from  the  transmit- 
tini4'  station  hecause  the  two  transmitters,  or  fiftv.  work  in  unison 
and  if  yoiu"  own  is  working.;'  you  know  the  others  are  working' 
also.  There  should,  however,  always  he  a  transmitter  at  all 
imi)ortant  stations  so  as  to  allow  a  messai^e  heini^  O.K'd. 

MR.  STARK:     vSuppose  one  of  them  is  out  of  order? 

MR.  de  Z.\FRA:  Tt  will  or  will  not  affect  the  others  de- 
])endinL;'  upon  the  nature  of  the  tronhle. 

There  is  one  more  application  that  has  been  brought  to  light 
within  the  last  week  or  two.  in  view  of  the  impending  war  con- 
<h"tions.  (3ver  the  telephone  conversation  is  not  altogether  pri- 
vate. Tt  is  possible  for  the  operator  on  the  switchboard  to  "listen 
in"  ()r  for  any  one  to  tap  your  wire  and  "listen  in."  With  the 
telautograi)h  comnnmication  is  secret.  You  can  not  tap  the 
wires  between  two  stations  and  put  another  receiver  in  because 
m  doing  that  you  immediately  throw  out  of  tune  all  the  others 
upon  that  line,  thus  giving  an  alarm. 

MR.  L.  C.  BIHLKR:  Mr.  President.  The  Traffic  Club  of 
Pittsburgh  is  arranging  for  a  moving  picture  entertainment  at 
the  Schcnlev  Theater  on  Afonday.  April  2;^,  19T7.  to  which  t?ie 
members  of  The  Railway  Club  of  Pittsburgh  will  be  invited.  Tt 
is  the  intention  to  have  several  moving  pictures  which  will  be 
of  an  educational  nature  and  T  am  sure  that  the  members  of  this 
Club  and  their  ladies  will  appreciate  the  eritertainment.  Arrange- 
ments will  be  made  to  have  the  in.vitation  extended  to  yon 
through  the  regular  channels. 
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PREv'^IDEXT :  I  have  a  j;^rcat  confidence  in  the  member- 
ship of  The  Railway  Club  of  l'ittsbur<;h  and  a  vcrv  qreat  con- 
fidence in  the  jucHciary,  which  }(m  will  nndcrstand  when  vou 
learn  that  after  all  the  instructions  and  admonitions  and  t)ratorv 
and  good  fellowship  that  we  have  had  this  evening  1  still  have 
the  nerve  to  call  on  Judge  Swearingen  tc'  talk  to  us  for  a  few 
minutes. 

HON.  JOSEPH  M.  SWEARTXCxEX:  Mr.  President  and 
Members  of  The  Railway  Club  of  Pittsburgh: — I  esteem  it  a 
great  honor  to  be  invited  to  be  present  this  evening.  \\'hen  ^Ir. 
Lanahan,  youv  good  friend  and  mine,  invited  me  to  come  he  as- 
sured me  that  I  would  be  highly  entertained,  and  indeed  I  have 
been  entertained  by  the  proceedings  this  evening",  althoug'h  I  do 
not  pretend  that  I  tmderstand  all  that  you  have  talked  about. 
It  is  very  evident  that  you  gentlemen  are  alive  to  your  business. 
And  I  find  that  yoi:r  membershij)  is  not  confined  to  railway 
officials  alone  but  embraces  other  cognate  interests  and  that  you 
are  endeavoring  to  be  efficient  in  all  your  dealings  and  in  all  your 
activities. 

I  feel  somewhat  difi^ident  about  a]")i~)earing  here  to  make  any 
address.  My  business  is  to  instruct  the  Apostolic  Twelve,  and 
to  come  here  and  know  that  I  can  not  instruct  them  puts  me  at 
a  little  disadvantage.  It  was  suggested  that  I  might  make  a 
few  remarks  on  he  subject  of  law.  Xow  th.e  law  is  at  least  more 
technical  than  the  subjects  with  which  you  have  to  deal.  For 
what  is  law  ?  It  has  never  been  defined.  It  has  been  said  that 
it  is  a  rule  of  conduct,  ]irescribed  by  the  supreme  power  of  the 
state,  conmianding"  what  is  right  and  prohibiting  what  is  wTong 
and  regulating"  matters  in  themselves  indifferent.  But  what  is 
the  su])reme  power  of  the  state  and  what  is  right  and  what  is 
wrong,  and  what  is  a  matter  that  is  in  itself  indifferent? 

After  all,  the  law  under  which  we  live  is  a  development  of 
the  particular  society  where  its  rule  is  recognized,  and  so  there 
have  been  as  many  different  bcKlies  of  law  as  there  have  been 
races  of  people  or  nations  of  tlie  earth.  Probably  the  greatest 
body  of  law  that  ever  was  formulated,  prior  to  the  English  sys- 
tem, was  that  of  the  Roman  Empire,  which  gave  law  to  Europe 
and  Northern  Africa  and  Western  Asia.  And  yet  when  you 
undertake  to  define  law  you  can  not  do  it,  because  it  is  a  develop- 
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ineiit,  it  is  continually  cliani^inj;-  with  the  wants  and  the  desires 
and  the  aspirations  of  the  people. 

The  same  is  true  of  our  own  body  of  law.  It  orii^inated 
])riinarily  in  h'ni^land.  It  was  brought  here  by  our  ancestors, 
But  it  is  not  the  same  today  that  it  was  200  years  ago  by  any 
jiianner  of  means.  There  has  been  a  development  according  to 
the  wants  and  the  desires  of  the  people  themselves.  We  have  a 
number  of  different  kinds  of  law.  ^^'c  have  in  this  country  con- 
stitutional law,  and  we  have  statute  law,  and  then  we  have  what 
is  known  as  the  tmwritten  law — by  which  I  do  not  mean  the  so- 
called  law  to  which  appeal  is  made  in  some  States  of  this  Union 
which  is  not  very  much  to  their  credit. 

A  great  mistake  exists  in  the  minds  of  most  people  as  to 
the  source  of  law.  ]Many  unthinking  people  seem  to  regard  the 
statute  law  as  the  most  important.  And  yet,  take  Pennsylvania 
for  example,  I  venture  to  say  that  you  can  write  in  a  book  two 
inches  thick  the  whole  body  of  statute  law  that  has  been  enacted 
from  the  time  Penn  set  up  his  government  in  Philadelphia  to 
the  present  time,  which  really  affects  the  conduct  of  men  in 
their  associations  and  dealings  with  each  other.  That  may  seem 
a  rather  extravagant  statement  but  I  believe  it  is  absolutely  cor- 
rect. The  law  which  governs  you  and  me  in  relation  to  our 
conduct  as  citizens,  as  members  of  the  community  in  which  we 
live,  as  members  of  our  families,  is  after  all  the  great  Common 
Law  which  we  inherited  from  our  ancestors  and  which  has  been 
developed  from  time  to  time  as  occasion  required. 

Take  the  jury  system.  You  all  understand  in  a  general  way 
what  the  jury  system  is.  Xo  man  can  be  placed  upon  trial  for 
his  life  or  liberty  imless  he  shall  have  first  been  presented  by  a 
Grand  Jury.  Now  whence  comes  the  jury?  No  man  knows 
where  it  originated.  We  all  know  there  can  be  no  verdict  either 
in  favor  of  the  plaintiff  or  the  defendant  on  the  civil  side  of  the 
court,  or  of  guilty  or  not  guilty  on  the  criminal  side,  except  by 
the  consent  of  twelve  men  good  and  true.  Whence  came  that 
institution?  No  one  kno\vs.  It  never  w^as  formulated  in  our 
statutes  or  in  any  statute  that  ever  was  written.  It  is  one  of 
those  institutions  that  have  grow'n  up  imperceptibly  until  it  was 
finally  established  by  judicial  decision.  And  so  of  the  rules  of 
evidence. 

You  have  had  some  experience  in  courts.    On  the  civil  side 
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of  the  court  m)U  have  heard  the  Court  charj^e  the  jury  that  the 
case  must  he  made  out  hy  the  weight  of  tlie  evidence.  That 
means  that  the  proof  on  the  one  side  is  greater  than  on  the  other. 
If  anv  of  v<m  ever  happened  to  he  so  tmfortimate  as  to  get  into 
the  criminal  courts,  \ou  hstened  to  a  different  rule  pertaining 
there.  Xo  man  can  he  convicted  of  crime  tuiless  the  jnry  is 
satisfied  l)e_\ond  a  reasonable  doubt  of  his  guilt.  Xow  whence 
did  those  rules  arise,  whence  came  they?  Their  origin  is  shrouded 
in  the  mists  of  the  [)ast.  no  man  knows  where.  And  the  same 
is  true  in  regard  to  the  kintl  of  e\'idence  that  is  admissible.  The 
rule  is  that  the  best  evidence  must  be  produced  of  which  the 
case  is  suscei)tible.  If  the  contract  between  the  parties  be  in 
writing  nothing  but  that  writing  can  be  submitted  as  evidence. 
You  can  not  listen  t"  oral  testimon\-  on  the  suljject.  Whence 
came  that  rule.     That  had  its  origin  in  no  statute  anywhere. 

I  was  interested  particularly'  in  the  remarks  (:)f  our  friend 
on  the  telautograph.  That  is  the  adaptation  of  the  very  same 
priu'-iple  in  the  transaction  of  the  ordinary  affairs  of  men.  be- 
cause common  sense  and  experience  have  taught  that  the  writ- 
ing is  that  which  does  not  change,  which  does  not  forget,  either 
carelesslv  or  wilfully. 

Likewise  where  originated  the  rules  as  to  the  devolution  of 
propertN?  When  a  man  dies  his  property  passes  to  certain  per- 
sons, those  who  held  a  certain  relationship  to  him  in  life.  Xow 
those  rules  did  not  have  their  foundation  in  any  written  statute 
or  anv  constitution  or  anything  of  the  kind.  They  originated 
awav  back  in  the  past.  It  is  true  they  have  been  changed  some- 
wdiat  but  the  prin.ciple  is  the  same. 

I  mention  these  matters  to  show  you  what  I  have  suggested, 
that  the  rules  which  govern  men  in  their  conduct  have  their 
origin  in  what  is  known  as  the  Common  Law,  that  which  is 
developing  from  day  to  day,  a  development  which  each  nation 
makes  for  itself  from  time  to  time;  and  that  those' rules  which 
govern  conduct  did  not  come  from  or  find  their  origin  in  the 
statute  laws  which  are  passed  by  Congress  or  by  vState  Legisla- 
tures. That  is  important  for  men  to  recognize,  because  while  we 
act  on  them  from  dav  t(^  d.a}'  }et  we  do  not  think  of  it. 

I  do  not  want  to  get  into  a  discussion,  Imt  there  is  one  other 
matter  that  I  wish  to  call  to  your  attention  for  \  think  it  is  im- 
portant.    A"ou  are  business  men,  you  are  men  of  affairs,  you  are 
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men  <>t  ini])()rtamH'  in  tlu-  C(  mnnunilics  wlurr  \  <  m  liw,  and  I 
do  not  sec  liow  any  iliinkin^'  man  can  liel])  feeling-  that  we  are 
on  the  eve  nt  \en  considerable  changes  in  the  .affairs  of  onr 
^^•overnnient.  1  am  not  speaking-  now  of  the  war.  There  seems 
to  he  a  feehn^;'  abroad  th;it  tb.e  law  is  on  the  defensive.  It  is  a 
rare  thins;-  for  one  whose  (hity  it  is  to  administer  the  law  to  be 
eonnnended  for  bringing"  a  violator  of  the  law  to  justice,  and  the 
tender-hearted  administrator  of  the  law  who  allows  the  criminal 
to  esca]je  is  the  one  who  is  praised  most  in  the  clubs  and  in  the 
newspapers.  That  does  not  seem  to  nic  to  be  the  ri^ht  si:)irit. 
It  seems  to  me  to  indicate  a  fcelinii-  of  unrest  with  onr  institu- 
tions which  is  not  ,QTK)d.  The  riqht  thinp;  to  do  is  to  see  that 
the  law  is  obeyed  ;  and  if  the  law  is  violated  the  violator  should 
be  brouiiiu  to  justice  so  that  he  will  learn  to  think  in  those  terms 
as  well  as  act  on  them.  And  no  other  spirit  will  generate  in 
the  he;irts  and  actions  of  the  people  that  respect  for  law  which 
on^'ht  to  be.  l)ccause  if  it  were  not  for  law  and  its  supremacy 
yt)ur  house  wf>uld  crime  down  over  vour  head. 

Xow  then.  I  do  not  know  any  bodv  of  men  who  can  be 
more  useful  in  the  community  where  you  resifle  to  ])ropoo-ate 
correct  ideas  on  subjects  of  that  kind  than  this  body  of  men. 
You  arc  all  from  various  walks  of  life,  actuated  by  good  pur- 
poses and  desires  for  that  which  is  best  in  xouv  communities. 
We  do  know^  that  there  have  been  ^rave  changes  in  recent  ACars 
in  our  system  of  g-overnnuMit.  A\'itness.  for  exam])le.  these  pro- 
visions which  have  been  adopted  from  time  '.o  time  in  the  way 
of  commissions  and  boards  and  one  thini;'  rn-  another  of  that 
kind  which  interfere  with  the  ri.^ht  of  ]:)rivate  contract,  with  the 
ri^ht  of  a  man  to  deal  with  his  own  as  he  sees  fit  so  long  as 
he  does  not  iiijure  his  neighl^or.  Some  of  those  things  are  doubt- 
less good,  and  if  properh'  administered  will  be  of  benefit  to  the 
]')eo])le.  lint  beware,  lleware  that  the  right  of  the  individual 
to  own  his  ])ropert\'.  to  do  with  it  as  he  sees  fit  so  long  as  he 
does  not  injure  his  neighbor,  the  right  to  life,  liberty  and  the 
])m'.suit  of  haiij^iness.  be  not  im])aired.  For  the  time  has  not  yet 
come  when  America,  with  all  its  memories,  shall  be  governed  by 
an  autocracy  or  bv  a  despotism.  And  it  is  the  history  of  the 
])ast  that  even  representative  government  may  be  said  to  be  as 
tyrannical  as  that  of  a  despot. 

Xow,  gentlemen,  I  thank  you  most  heartily  for  the  pleasure 
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you  have  afforded  me  tonight.  I  am  glad  to  have  been  with  you 
and  I  hope  you  may  have  all  success  in  the  worthy  objects  to 
A\hich  you  have  dedicated  your  efforts. 

MR.  FRAXK  J.  LAXAHAX:  I  think  it  proper  that  we 
should  extend  a  vote  of  thanks  both  to  ^Ir.  de  Zafra  and  to  Judge 
Swearingen.  I  think  the  attention  paid  to  the  speakers  testifies 
better  than  words  that  the  enjoyment  was  ours  in  both  instances, 
and  1  trust  we  shall  have  the  pleasure  of  entertaining  again  both 
these  gentlemen  who  have  contributed  to  our  pleasure  this  eve- 
ning. 

The  motion  prevailed  by  unanimous  vote. 

There  being  no  further  business, 

OX  MOTIOX,  Adjourned  at  10:25  p.  m. 

0         Secretary. 
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RAILWAY  CLUB    NOTES. 


The  following  subjects  were  presented  and  discussed  by  the 
several  Railway  Clul^s  during  the  month  of  March,  19 17,  as 
noted  below : 

Xew  York  Railroad  Club,  Harry  D.  Vought,  Secretary, 

95  Liberty  Street,  New  York,  N.  Y. 

SfKji-XT — "Electrification  of  the  X.  &  W.  R.  R."'  by  C.  II.  Quinn. 

Xew  England  Railroad  Club,  Wm.  E.   Cade,  Jr.,  Secretar), 
683  Atlantic  Avenue,  Roston,  ^Mass. 
Sui.j  ECT — Annual  Meeting. 

Canadian     Railway     Club,    Jas.     Powell,     Secretary, 
P.  O.  Box  7,  St.  Lambert,  near  Montreal,  Can. 
Srr.jJCCT — '"Railwavs  and  Refractories"  by  PL  P.  Swinton. 

Richmond  Railway  Club,  E.  O.  Robinson,  Sec'y,  Richmond,  Va. 
Sl'i;ji:ct — L'nkncjwn. 

St.  Louis  Railway  Club,  B.  W.  Frauenthal,   Secretary, 
Union  Station.  St.  Louis,   Mo. 
Sfr.jECT — "From  Tree  to  Track'"  by  J.  II.  Waterman. 

Southern  &   South  Western  Ry.   Club.  A.  J.   ^^lerrill.   Secretary, 

Box    1205,   Atlanta,    Ga. 
SunjECT — "The    Evolution   of  the   Chilled   Iron   Car   Wheel"  by 
F.  (  ).  Brunnell. 

Central  Railway  Club  Buffalo.  X.  Y.,  Harry  D.  \'ought, 

Secretary,  95  Liberty  Street.  Xew  York,  X"^.  Y. 

Sl"1!JECT — "Re])i)rt  of  Committee  on  Revision  of  M.  C.  15.  Rules." 

The  Railway  Club  of  Pittsburgh,  J.  B.  Anderson.  Secretary, 
207   Penna.   Station,    Pittsburgh,    Pa. 
SuiJjECT — "Red   Cross" — "Re])ort  on  ^I.  C.  B.  Rules" — "Telau- 
tograph"— "What  is  Law." 

Copies  of  the  above  papers  can  be  had  upon  application  to 
the  Secretarv  at  the  address  given  for  a  nominal  price. 


THE  PENN  COUPLER 


Our   latest  development  of  the  M.  C.   B. 

Coupler,  a  modification  of  our  popular  Pitt  and 
Janney  X  Couplers,  with  latest  Improvements. 


Send   for   blue   prints   and  prices 


THE  McCONWAY  ®  TORLEY  CO., 

PITTSBURGH,  PA. 


This  Space  For  Sale 


PINTSCH 
MANTLE    LIGHT 

The  system  that  has  made 
good  wherever  it  has 
been  applied 


SAFETY 
ELECTRIC  LIGHT 

Type  "F"  regulation  en- 
sures constant  lamp  volt- 
age and  long  lamp  life   . 


lie  Satetf  (ar  lleatiof  i  [\0i  (o. 


Chicago,  Philadelphia,  Washington,  Boston, 
St.  Louls,  San  Francisco,  Montreal 


2  Rector  St.,  New  York 


METALLIC 
PACKINGS 


/o r  Locomotive 
Piston  Rods,  Valve 
Stems  8C  Air  Pumps 

SECURITY  WRIST  PIN 
LEACH  SANDERS 
GOLLMAR  BELL  RINGER 
INDESTRUCTIBLE  OIL  CUP 
BRAIDED    SWAB,     ETC. 

The  U.  S.  Metallic  Packing  Co. 
PHILADELPHIA 


FIREBOX     FACTS 

1.  Big  locomotives    have    long   wheel    bases. 

2.  Long  wheel   bases   must   be  covered   by  long  boilers. 

3.  Long  boilers  mean   excessive  flue  lengths. 

4.  Excessive  flue  lengths  represent  investment  in  heating  surfaces  of  low 
evaporative   values. 

6.      Shorter   flues   mean   longer   fire  boxes. 

6.  Longer  tire  boxes  (with  combustion  chambers)  of  the  radial  stay  type  are 
dangerous    and    introduce   added    stay    bolt   troubles. 

7.  The  Jacobs-Shupert  sectional  fire  box  (and  combustion  chamber  when 
required)  supplies  the  means  for  designing  locomotive  boilers  of  correct 
economic  proportions  and  at  the  same  time  for  reducing  maintenance 
problems    to    a    minimum. 

"YOURS    FOR    BETTER    BOILERS" 

Jacobs-Shupert  U.  S.  Firebox  Co. 

30   Church  St.,   New  York.  Works:    Coatesville,   Pa. 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE.  30  CHURCH   STREET,  NEW  YORK 

BRANCH  OFFICES.— CHICAGO.  ST.    LOUIS.    ST.    PAUL.    WASHINGTON.  D.  C. 


Hundreds  of 

G-E  Planer  Drives  are  in 

Successful  Operation 

The  nrst  G-E  Planer  Drive,  built  live  years  ago,  and 
hundreds  built  since  then  are  in  use  throughout  this  country. 
Repeat  orders  constantly  testify  to  their  splendid  operating 
records. 


Carefully      consider     the 
equipment: 

Vastly  more  economical  in 
operation  and  upkeep  than 
any  other   existing  drive. 

Maximum  cutting  speed 
always  sustained,  giving 
greatly  increased  production. 

Reverses  remarkably  close 
to  a  line. 

Standard  motor  speeds 
250—1000  r.p.m. 

Many  speed  combinations, 
allowing  slowest  cutting  and 


followincr      advantages      of     this 


highest  return  speed  to  be 
combined. 

Freedom  from  shocks,  giv- 
ing quickest  reversals  pos- 
sible without  jar. 

Unexpected  return  of  cur- 
rent to  wires  always  finds 
motor  and  control  apparatus 
ready  to  receive   it. 

Quiet  operation. 

Sparkless  commutation. 

Trouble  proof  control  in 
easy  reach  of  operator. 


This    equipment    is    conservatively     rated     and     has     ample 
power.     Investigate  the  power  rating  of  the  motor  you  buy. 

General  Electric  Company 

GENERAL  OFFICE 

SCHENECTADY,  NEW  YORK 


Boston,  Mass. 
Cincinnati,  Ohio 
St.  Louis,  Mo. 


District    Offices    in 
New  York.  N.  Y. 
Chicago,  111. 
Philadelphia,  Pa. 


Denver,  Colo. 

Atlanta,  Ga. 

San  Francisco,  Cal. 


Sales   Offices  in  all  Large   Cities 


6545 


STANDARD  STEEL  CAR  COMPANY 

f  General  Offices:  Frick  Bide..  PITTSBURGH,  PA.  (  BUTLER,  PA. 

OFFICES-^  NEW  YORK:     170  Broadway  WORKS  ^  NEW  CASTLE.  PA. 

(CHICAGO:     Fisher  Building  (  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.   BOLSTERS.  BRAKE  BEAMS.  ETC. 

Capacity  50.000  Cars  per  Annum     sSed 

USE  BUTLER 
DRAFT  GEARS 

FRICTION    RIGGING 

PIPER  PATENTS 

200,000  lbs.  Capacity. 

I.'is  all    the   points    nf  a    Perfect   Gear 

TANDEM     SPRING    ATTACHMENTS     r-Trffrmr-^— "- ''- 

654x8    or   cS.xX    DR.\FT    SPRINGS 
PERFECT  SPRING  PROTECTION 

Butler  Drawbar  Attachment  Co. 

Send  for  Catalog  CLEVELAND,  OHIO 


SC    H    A    E    F    E   U 
DROP-FORGED  A^ 

FOUNDATION   BRAKE   GEAR  DETAILS. 

COMBINE 

MORE  STRFNGTH  WITH  LESS  WEIGHT 
Schaefer  Equipment  Company 

Oliver  Building  Pittsburgh,  Pa. 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  2SI  COMPANIES 

SESSIONS— STANDARD   FRICTION   DRAFT  GEARS 


ARE  IN  USE  BY  205  COMPANIES 
-BOTH  MADE  BY— 


THE  STANDARD  COUPLER  CO. 

CHICAGO:  People's  Gas  Building          NEW  YORK:  30  Church  St. 


J-M  RAILROAD  SUPPLIES 

Roofinjs  Fibre  Conduit  Brake  Lioinj  and  Blocks 

Packinjs  Locomotive  LasEloz  Electrical  Supplies 

Gaskets  Flexible  Armored  Squirt,  Mastic  Floorinj: 

Pipe  Coveriojs  Tank,  Car  Heatinj,  Air  Speedometers 

Hair  Felt  Brake  and  Air  Signal  Hose  Fire  Extinjuishers 

Smoke  Jacks  Air  Brake  Expander  Rini  Manual  Slack  Take  L'p 

Asbestos  Wood  Steel  Car  Insulation  for  Air  Brakes 

Waterproofing  L'ndereround  Conduit  Vitribestos  Stack  Lining 

Cork  Asbestos  Cements  Refrigerator  Car  Insulation 

Write  for  Catalogs 

H.  W.  JOHNS  -  MANVILLK  COMPANY 

New  York  and  Every  Large  City 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


Standard  Heat  ®.  Ventilation  Co.  Inc. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 

165  Broadway  Kew  York 


F^relgHt  and   F*assenger 


Of  Ev/e^ry  De^soription 

Pressed  Steel  Specialties 
Tank  Cars  /V\ine  Cars 

Pressed  Steel 

Car 

Company 

New  York  Pittsburgh  Chicago  St.  Paul 


FOR 

GREATER  EFFICIENCY 

USE 

°^^  SOLID-TRUSS  BR^'^E  BEAMS 

FOR 

Freight  and  Passenger  Equipment. 

ALSO 

Pressed  Steel  Journal  Box  Lids. 


DAVIS  BRAKE  BEAM  CO.. 


JOHNSTOWN.  PA. 


FRANK  J.  LANAHAN,  Pres.      CHAS.  d.  GRAHAM,  Vice-Pres.       H.  L.  REPLOGLE,  Gen'l.  Sales  Rep 


.^-^;.o>o"^  -.-:;»»"' 


This  Space  For  Sale 


This  Space  For  Sale 


SUVDAM'S  ProUctive  PAINTS 

for  freight  (ars  <■<  Mnl  M  M 


MANUFACTURCO  BY— 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST    AND  BUTLCR  ST5  , 

BELUPHONt.   94»   FI8K  PITTSBURGH,     PA 


This  Space  for  Sale. 


•  trvi  1 1 'II — - 1      ii'^~ 


FOR    SALE 


BRADY  BRASS  CO. 


MANurACTuncNS  or 


CYPRUS  BRONZE    FOR   LOCOMOTIVE  and    CAR   BEARING   USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS       MOTOR  BEARINGS 

BiBiral  Offlct  and  Works.  170-182  Fourtsanth  St.  and  169-176  Fin«tnth  St.,  Jtrsiy  City,  N.  0. 
DANIEL  M.  BRADY.  President 

TYPE  A  SUPERHEATER  LOCOMOTIVES 


Mak«  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St..  New  York. 


Peoples  G^  Bldg.,  Chicago. 


SCREW  SPIKES 


STEEL  CAR  FORGE  COMPANY 


"FORaiNQ  SPECIALISTS" 

PITTSBURGH  NEW  VORK 


CHICAGO 


FOR    SALE 


Electrical 
Uses 


it 


ARISTOS 

COPPERWELD 


f» 


Mechanical 

Uses 


A  COPPER  CLAD  STEEL  WIRE 

Product  of  the  COPPER  CLAD  STEEL  CO.,  Pittsburgh,  Pa. 
Drawn  and  Sold  Exclusively  by 

PAGE  WOVEN  WIRE  FENCE  CO..      -     -     Monessen,  Pa. 


FOR  SALE 


TORCHES 

Gem  Torches  Save  You  Money 

Exhaustive  tests  by  largest  railway, 
systems  have  proven  that.  Gem 
Brazed  Seam  Torches  do  save  money. 
Let  us  prove  it.  Send  for  fre«  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH,  PA. 


Graham  Nut  Company 

RIXXSBURGH,   F*A. 


MANVFACTURERS  OF; 


Hot  Pressed  Nuts,  Cold  Punclied  G.  &T.  Nuts 
Bolts,  Lag  Screws,  Washers,  Etc 


This  Space  For  Sale 


"Same 
Old  Face!" 


\\  l11    you    see,   bovs   it's   the    only    one   I   ever 

h.-id: 

-And    it's    sor\-ed    nic    pretty    well.      In    fact    I 

know   of    only   OXE   thing   that    has   a   service 

record  anything  like   as   good,  and   that's  a 


loco,  bearing.  You've  tried  all  the  others 
maybe  —  had  your  troubles  with  'em  too. 
Wh}'  not  give   MY  pets  a  chance   NOW? 

What  say? 
Then  write 


New  Castle,  Pa 


Ny 


Sales    Offices:    New    York,    Buffalo.   Cleveland,     Cincinnati,     Detroit 
Chicago,    San    Francisco 


We  also  make 

all  styles  and 

sizes  of 

BRONZE 

HUSHINGS 


^^W«WWW«MM0WWWWWWWWW«MMMMMMMMV«p«*WW«WWW*M*£^ 


THE 


.  ■  " 

.Hi  UI»B] 

OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW  YORK 


Roller-Bearing  Compound 
Piston  Air  Drills 


Roller 
Bearings 


No.  32 

mi '!■,',"    ,  ,=igi^«^^ 

The  One=Man 

Staybolt 

Machine 


Corliss 
Valves 


FURNISHED  ON  TRIAL  FREE.  WRITE  NEAREST  BRANCH 

INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago:  New  York  :  Pittsburgh  :  Detroit:  San  Francisco  :  Birmingham:  Montreal,  Que. 


iii 

MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.  BOLE,   MANAGER,   PITTSBURGH  BRANCH 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 

Ra^^ilway  and  M&.chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  w'hr.L  COMPANY 

MANUFACTURERS   OF 

''STAR  SPECIAL" 

Reg.    U.   S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General    Offices: 

Rochester.    N.     Y.         Pittsburgh.    P«.  PITTSBURGH,    PA. 

o  -r,  /-I       1      J     /-«  New  York  Office: 

Sayre,    Pa.  Cleveland.    O.  ggg    VVEST    34th    STREET 

New    York    City.    N.    Y.  Phila.    Office: 

606    FRANKLIN    BANK    BLDG. 


BRAKE  SHOES 

AMERICAN  BRAKE  SHOE 
&  FOUNDRY  COMPANY 

30  Church  St.,  New  York 
322  So.  Michigan  Ave.,  Chicago  Chattanooga,  Tenn. 


Mahr  Oil  Furnaces 

FOR 

Annealing,  Forging, 

Flanging    and    General 

Industrial  Heating 

Mahr  Manufacturing  Go. 

Minneapolis 


"  I  O  I  PAR  K  AVET^'iSI^Sk^^N  E  W  Y  O  R.K 


1612  Old  Colony  Building,  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 

AND 

Sight-Feed  Lubricators. 

All  Specially  arranged  for  Hish-Pressure  Engines. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES. 

Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 
on  Cups,  Etc. 

SOLE  AQENCr    FOR  THE 

Coale    Muffler    O    Safety    Valve    Co.,   Inc. 


1,/^<»>.>SC>.<S<"I.'> 


C8TABLISHED     1B84 


SIPE'S   JAPAN  OIL 


"STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 
IK  DAILY  U8«  BY  ALL  THE  LEADING  RAILROADS  IN  THE  UNITED  STATES 
■ MANUFACTURED     ONLY    BY 

CHicAco  III.  JAMES  B.  SIPE  &  CO.  Pittsburgh,  pi. 


UObUMUilVC  DLUW-Ori 

DOES  SATiSFACTORY  WORK 
ON  MANY  ROADS. 
Can  be  worked  from  cab   or 
foot  board  while  running. 


A  catalog  or  call  by  RepresenUthr* 
for  the  Asking.     0     0     0     0     0 

Honesteail  Valve  Mf|.  Co, 

Works:  Homestead,    Pittsburtli,  Pi. 


=:FARLOW  DRAFT  ATTACHMENT  := 

i  TWIN  M.  C.  B.  DRAFT  SPRINGS 
For  <  OR 

{      FRICTION     DRAFT    GEARS 

THE  T.  H.  SYMINGTON  CO. 

New  York  Chicago  Baltimore  Rochester 


BALL'S  OXOLIN  «•■!• 

VARNISH  REMOVER  ■..«..t...o  SPIRITS 

THE   lOEAL  PAINT  OIL 

Ball  Chemical  Co. 


^'".IF^P^  P"'"c.       *  Fulton  Bldg.,  PITTSBURGH.  PA. 

63  W.  Van  Buren  Street. 


Logical  Construction 

is  a   feature   of 

BO  YER 

Pneumatic  Hammers 


No.  SOX  Boyer  Riveting  Hammer.     Capacity  1^  inches. 

Length   overall  only   21^   inches. 

Boyer   Hammers  are   made   in   three   parts,   cylinder,   handle    and 

valve— a   construction   which   facilitates   examination,   cleaning   and 

repairs,  and  extends  the  life  of  the  tool  indefinitely. 

Write  for  Hammer  Bulletin  124. 

CHICAGO  PNEUMATIC  TOOL  CO. 

PITTSBURGH:    10  and   12   Wood   St 

1052  Fisher  Bldg.  ^  ^^^^'^^^r%^A^lt^^- 

CHICAGO  Branches  Everywhere  Nt.W  YUKK 


.     H.HEWITT,     PRESIDENT.  W.     H.     C  R  O  F  T  .    V  I  C  E  -  P  R  E  S  I  D  E  N  T 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREIVIENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL       pnp    i      ''AST    PASSENGER    CAR    SERVICE, 
BEARINGS     ■■""     I      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    COMPANY 

111    BROADWAY,    NEW   YORK. 


DURABILITY  COUNTS 

DIXON'S  oliVffTE  PflINT 

is  the  "LONGEST  SERVICE"  paint.  Recom- 
mended and  largely  used  as  standard  by  rail- 
road economists,  and  engineers,  throughout 
the  entire  world,  for  bridges,  steel  cars,  tanks, 
-icnal  apparatus  etc.  Made  in  FIRST  QUAL- 
ITY onh.  Write  us  for  long  service  records 
and  booklet  No.  152-B. 

Made  in  JERSEY  CITY,  N.  J.,  by  the 

JOSEPH    DIXON    CRUCIBLE    COMPANY 

ESTABLISHED  1827 


pIXON'S 

wife  PAINT 


THE  NATIONAL 

Quadruple  Shear  Yoke 

FOR  PASSENGER  AND  TENDER  SERVICE 
Illustrations  and  Details  on  Application 

The  National  Malleable  Castings  Co. 


Cleveland  Chicago 

Sharon,  Pa. 


Indianapolis  Toledo 

jVlel.-ose  Park,  III. 


PEERLESS 

MECHANICAL  RUBBER  GOODS  AND  PACKINGS  HAVE 
THAT  DURABILITY  DEMANDED  BY  RAILROADS. 


Peerless  Rubber 


.  Co. 


BOSTON 


31   WARREN  ST.  NEW  YORK 

CHICAGO  PHILADELPHIA  MINNEAPOLIS 


Vll 


specialization 

Produces  Highest  Efficiency 


Air  Brake  building  is  a  business  in 
itself — and  one  of  the  most  important, 
because  of  the  lives  and  property  the 
Air  Brake  protects.  It  is  a  specialist's 
business,  and  to  obtain  best  results, 
should    be    conducted    by     specialists. 


Westinghouse  Air  Brake  Co. 

General  Offices  and  Works,  Wilmerding,  Pa. 


Westinghouse 
Electric  Arc  Welding  Outfits 

have  reduced  the  repair  costs  in  many  railroad  shops. 

They  save  their  cost  in  three  months  time. 

Full   information    on   request. — Booklet   3049-A. 

Westinghouse 
Electric  Motors  for  Railroad  Shops 

Pressed-Steel   Types    for   either   alternating   or    direct 

current.     Rugged,  serviceable,  efficient  and  long  lived. 

Full  iaformation  on  request. 

Westinghouse  Electric  &  Manufacturing  Go. 

Sales  Offices  In  All  /\jid\  ^^^^  PITTSBURGH 

Lar^c  American  Cities  \^^m/  PENNSYLVANIA 


2-10-2  TYPE  LOCOMOTIVES 


^.A 


Total  Weight  of  Engine,  352,500  pounds;  Weight  on  Drivers, 
293,000  pounds;  Diameter  of  Drivers,  57  inches;  Tube  Length, 
17  feet;  Boiler  Pressure,  190  pounds;  Cylinders,  28x32  inches; 
Maximum  Tractive    Power,  71,200  pounds. 

Because  of  its  long  rigid  wheel  base  many  railroad  offi- 
cials have  had  to  eliminate  the  2-10-2  type  when  consid- 
ering  more    powerful    locomotives. 

Lateral  motion  driving  axles  and  boxes  were  applied  to 
the  New  York,  Ontario  &  Western,  2-10-2  type  locomo- 
tives to  reduce  the  rigid  wheel  base  to  that  which  is  in 
common  use  on  Consolidation  and  Mikado  type  loco- 
motives, and  at  the  same  time  secure  the  advantages 
of  the  ten-coupled  wheel  arrangement  with  the  resvilting 
increased   capacity  of  the   locomotives. 

Write  us  for  further  information  regarding  the  lateral 
motion  device. 

AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET.  NEW  YORK 


YOU  GET  THE  MAXIMUM  OF  DURABILITY  FROM  OUR 

SEMAPHORE  ENAMEL 

All  colors — Write  to  us  for  samples. 

Yarnall  Paint  Company 

MANUFACTURERS  -  -  -  PHILADELPHIA 


This  Space  Tor  Safe 


Railroad  Repair  Shop  Equipment 


Combining  all  modern  features  for 
rapid,  convenient  operation. 


machine:tools 


STEAM  HAMMERS 


ELECTRIC 

TRAVELING 

CRANES 

pT&w. 
1  small  tools 

AND  M.  C.  B. 
GAUGES 


Niles  New  .Model  Dri\inK  Wheel  Lathe 
Has  broken  all  wheel  shop  records. 


WRITE  FOR  CATALOGUE 


NILES- BEMENT- POND  CO 

111  Broadway,  New  York.        Pittsburgh  Office,  Frick  Building. 


500  RAILROAD  SHOPS 

Have  Adopted  Thermit  Welding  as  a  Standard  for  Frame  Repairs 

The  list  of  railroads  using  Thermit  includes  practically  every 
system  from  the  small  road  having  only  a  few  locomotives  to  the 
largest  system  having  many  thousand  locomotives. 

The  superheated  liquid  Thermit  steel  is  produced  in  bulk  and 
poured  all  at  once  into  a  mold  surrounding  a  broken  section,  re- 
sulting in  the  perfect  amalgamation  of  the  Thermit  steel  with  the 
parts  with  which  it  comes  in  contact.  The  fact  that  those  parts 
are  first  preheated,  makes  the  weld  doubly  sure. 

Remember  that  the  greatest  railway  systems  in  the  world  use 
hundreds  of  thousands  of  pounds  of  Thermit.  They  do  not  use  it 
for  any  reason  except  that  it  "delivers  the  goods,"  and  ha,s  proved 
itself  the  most  profitable  investment. 

Full  information  is  given  in  our  instructive  pamphlet  Xo.  2167, 
"Thermit  Locomotive  Repairs,"  and  shows  how  effectively  and 
economical]}-  the  process   can  be  used.    Send  for  a   copy  toda}-. 

GOLDSCHMIDT   THERMIT   COMPANY 

120  BROADWAY,  NEW  YORK 

329-333  Folsom  St.,  San  Francisco;  103  Richmond  St.,  W., 

Toronto,  Ont.;  7300  So.  Chicago  Ave.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.   S.   A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves    flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small   brick   of   light   weight. 

Cools  off  quickly. 

Many  other  good  features. 


» 


30  Church   Street,  McCormick  Building, 

New  York  Chicago 


Tti6  Best.  StayDoit. 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

Tli6  Tai6  Fl6xiDl6  ^taubolt 

At  the  Rate  of 
1,250,000    A    YEAR 


Our  Services  Are  Always 
At    Your    Command 

FLANNERY  BOLT  CO. 

Vanadium    Building 

PITTSBURGH,    PENNA. 

B.  E.  D.  Stafford,       General  Manager 

J.  Rogers  Flannery  &  Co. 

SELLING  AGENTS 

Vanadium    Building 

PITTSBURGH,  PENNA. 


The  Draper  Manufacturing  Go. 

Manufacturers  of 

PNEUMATIC  FLUE  WELDERS 

For    Scariing.    Welding-    and    Swedging   Boiler 
Flues  up  to  4"   Diameter. 

Pneumatic  Tube  Weldmg  Machines  for  Weld- 
ing and  Swedging  Superheater  Tubes. 
Flue    Reclaiming    Equipment   used   in    connec- 
tion with  Pneumatic  Flue  Welders. 


HUNT-SPILLER  IRON 


HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT    ARE   ABSOLUTELY    NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES  MODERATE  ,,,,^,^^,„„,    On„   B,  ""'""' 

Hunt-Spiller  Manfg.  Corporation 

W    B    LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE    AND    WORKS: 
383     DORCHESTER     AVENUE 
SO      BOSTON,     MASS. 


GALENA-SIGNAL  OIL  COMPANY 


FRANKLIN,    PENNA. 


Sole  manufacturers  of  celebrated 

GALENA    LUBRICANTS 

PERFECTION  VALVE  and  SIGNAL  OILS 

and 

Galena  Railway  Safety  Oil 

Manufactured   for 

STEAM  AND  ELECTRIC  RAILWAY  USES   EXCLUSIVELY 
Guaranteed  Cost  Expert  Service  Free 


CHARLES  MILLER,  S.  A.  MEGEATH, 

Chairman.  President. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPKCIALISTS 

OP  MALLKABIvK  CASTINGS 

FOR  THF  RAILROAD  AND 

CAR  COMPANY  TRADE. 


FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 
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NAME 

American  Arch  Co. 


{»age 


American  Brake  Shoe  &  Foundry 

Co iii 

American  Locomotive  Company.  .  .      viii 

Baldwin  Locomotive  Works x 

Ball  Chemical  Co v 

Brady    Brass    Co Front  Cover 

Butler  Drawbar  Attachment  Co.  .  .     xviii 

Chicago  Pneumatic  Tool  Co t 

Davis  Brake  Beam  Co xxi 

Dixon,  Jos.,  Crucible  Co vi 

Flanncry  Bolt  Co xi 

Fort  Pitt  Malleable  Iron  Co xii 

Galena  Signal  Oil  Co xii 

General  Electric  Co xvii 

Gem   Manufacturing   Co. ...  Front  Cover 

Goldschmidt  Thermit  Co ix 

Gould  Coupler  Co ii 

Graham    Nut    Company ....  Front  Cover 

Homestead  Valve  Mfg.  Co iv 

Hunt-Spiller  Mfg.  Co xi 

Independent  Pneumatic  Tool  Co.  ...       ii 
Jacobs-Shupert  U.  S.  Fire  Box  Co..      xvi 

Johns-Manville  Co xix 

Johnson  Bronze  Co i 

Locomotive   Stoker    Co xv 

Locomotive  Superheater 

Company Front  Cover 

Magnus  Company Tt 

Mahr    Manufacturing    Co iii 


NAME  Page 

Vf  anning.  Maxwell  &  Moore iii 

McConway  &  Torley  Company xr 

Nathan  Manufacturing  Co iv 

National  Car  Wheel  Co iii 

National  Malleable  Castings  Co vi 

Niles-Bement  Pond  Co ix 

Page  Woven  Wire  Fence 

Co Front  Cover 

Peerless  Rubber  Mfg.  Co vi 

Pressed  Steel  Car  Co xx 

Railway  Steel  Spring  Co xvi 

Safety  Car  Heating  &  Lighting  Co.       xvi 

Schaefer  Equipment  Co xviii 

Sipe,  James  B.,  &  Co ir 

Standard  Coupler  Co xix 

Standard  Steel  Car  Co xviii 

Steel  Car   Forge  Co Front  Cover 

Stucki  Co.,  A xxi 

Suydam,    M.    B.    Co Back  Cover 

The  T.   H.    Symington  Co ▼ 

The     Draper     Manf'g  Co xi 

The    Q.    &    C.    Co xxii 

The  U.  S.  Metallic  Packing  Co rwi 

Union  Spring  &  Mfg.  Co xiT 

Union  Steel  Casting  Co xix 

X'ajjor    C"ar    Heating    Co.,   Inc xix 

Westinghouse  Air  Brake  Co Tii 

Westinghouse  Electric  &  Mfg.  Co. .      rii 

Yarnall  Paint  Co viii 


Union  Spring  &  Manufacturing  Co. 
SPRINGS 

Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B, 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL   OFFICE: 

First  National  Bank  BIdg.,  Pittsburgh,  Pa. 


NEW  YORK    -    50  Church  Street. 
CHICAGO        -    Fisher  Building. 
ST.  LOUIS       -    Missouri  Trust  Building. 
RICHMOND,  VA.,  AMERICAN  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 


OFFICIAL  PROCEEDINGS 

OP 

The  Railway  Club  of  Pitisburgh 


Organized    October    18,    1901. 


Published    monthly,    except    June,   July    and    August,    by    The    Railway    Club    of    Pitts- 
burgh,  J.    15.    Anderson,   Secretary.     General   Offices,    Penna.    R.    R.,    Pittsburgh,    Pa. 

Entered    as    Second    Class    Matter    February    G,    1915,   at   the   Postoffice   at    Pittsburgh, 
under   the   Act    of   March  3,   1879. 


fc.^^1  Pittsburgh,  Pa..   April  2?.   191?.         '?,o"c^fe%'Sp\^ 

OFFICERS   FOR   1916—1917 

President 

J.    G.    CODE, 

General    :\lanager,    Pgh.    &   W.    V'a.    Ry. 

Pittsburgh,  Pa. 

First   Vice   President  Second   Vice    President 
H.H.    MAXFIELD,  D.   M.    HOWE, 

Supt.  Motive  Power,  P.  R.  R.,  Paint  Expert, 

Pittsburgh,  Pa.  Pittsburgh,  Pa. 

Secretary  Treasurer 

J.    B.   ANDERSON.  F.   H.    STARK, 

Chief  Clerk,  Supt.  M.  P.,  P.  R.  R.,  Genl.  Supt.,  Montour  R.  R., 
Pittsburgh,  Pa.  Coraopolis,  Pa. 

Executive    Committee 
L.  H.  TURNER,  Supt.  Motive  Power,  P.  &  L.  E.  R.  R.,  Pittsburgh,  Pa 

D.  T.  REDDING,  Asst.  Supt.  Motive  Power,  P.  &  L.  E.  K.  R.,  McKees  Rocks   Pa 
F.  R.  McFEATTERS,  Supt.  Union  R.  R.,  East  Pittsburgh,  Pa. 

A.  G.  MITCHELL,  Supt.  Monon.  Div.,  Penna.  R.  R.,  S.  S.,  Pittsburgh,  Pa 
F.  M.  McNULTY,  Supt.  Motive  Power,  Monon.  Conn.  R.  R.,  Pittsburgh,  Pa. 

Finance   Committee 
STEPHEN  C.  MASON,  Secretary,  The  McConway  &  Torley  Co.,  Pittsburgh,  Pa 

E.  K.  CONNELLY,  Asst.  to  Vice  President,  P.  &  L.  E.  R.  R.,  Pittsburgh,  Pa 
CHAS.  A.  LINDSTROM,  Asst.  to  President,  Pressed  Steel  Car  Co.,  Pittsburgh,  Pa 
L.  C.  BIHLER,  Traffic  Manager.  Carnegie  Steel  Co.,  Pittsburgh,  Pa. 
WALTER  V.  TURNER,  Asst.  Manager, 

Westinghouse  Air  Brake  Co.,  Wilmerding,  Pa. 

Membership   Committee 
FRANK  J.  LANAHAN,  President,  Fort  Pitt  Malleable  Iron  Co.,  Pittsburgh,  Pa. 

A.  STUCKI,  Engineer,  Pittsburgh,  Pa. 

C.  O.    D.\^IBACII,    Supt.,    Pgh.    &    W.    Va.   Ry,,    Pittsburgh,    Pa. 
HARRY  HOWE,  Inspector  of  Castings,  Pressed  Steel  Car  Co.,  McKees  Rocks,  Pa. 
R.  L.  KLEINE,  Chief  Car  Inspector,  P.  R.  R.,  Altoona,  Pa. 

B.  E.  D   STAFFORD,  General  Manager,  Flannery  Bolt  Company,  Pittsburgh, Pa. 
SAMUEL  LYNN,  Master  Car  Builder,  P.  &  L.  E.  R.  R.,  McKees  Rocks,  Pa. 

Entertainment    Committee 

D.  H.  AMSBARY.  District  Manager,  Dearborn  Chemical  Co.,  Pittsburgh,  Pa. 
HARRY  MURDOCH,  President,  H.  Murdoch  &  Co.,  Pittsburgh,  Pa. 

E.  C.  SATTLEY,  General  Manager,  Page  Woven  Wire  Fence  Co.,  Monessen,  Pa. 

Past  President 

J.  H.  McCONNELL October,  1901,  to  October,  1D0.3. 

L.     H.    TURNER November,  190.'-!,  to  October,  1905. 

T.  H   STARK November,  1905,  to  October,  1907. 

•  H.  W.  WATTS November,  1907,  to  April,  1908. 

D.  J.  REDDING November,  1908,  to  October,  1910. 

F.  R    McFE.XTTERS November,  1910,  to  October,  1912. 

A.  G.  MITCHELL November,  1912,  to  October,  1914. 

F.  M.  McNULTY November,  1914,  to  October,  1916. 

*  Deceased. 


Meetings   held  fourth   Friday  of  each  month,   except  June,  July  and  August. 


PROCEEDINGS  OF  MEETING, 
APRIL  27,  1917. 

The  regular  monthly  nieetiiii;"  was  called  to  order  in  the 
Aiulitoriuni  of  the  Commercial  Clnl:),  Pittsbtirgh,  Pa.,  at  8 
o'clock,  1'.  M.  with  1 'resident  J.  G.  Code  in  the  chair. 

The  following  gentlemen  registered : 


MEMBERS. 
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Anderson,   T-   B. 
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Arnold.  J.  J. 
r.abcock.  F.   H. 
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Beegel.   F.   \\'. 
Berghane,  A.  L. 
Blakelev.  T.  M. 
Bradley',  W.  C. 
P)rock,    Jesse 
B.uffington.   \\\   P. 
r.urket.  C.  W. 
Calvin,  A.  W. 
Clark.  C.  C. 
Cocavne,   W  m. 
Code',  J.  G. 
Conner,   W.   I\ 
Cooper,   F.  E. 
Copeland.  T.  T. 
Courtney,  D.  C. 
Ctmningham,  R.  I. 
Daly.  P.  J. 
Dambach,  C.  O. 
Forsythe,  G.   B. 
Foster.  J.  S. 
Freshwater,  F.  H. 
Frey.  A.  R. 
F'ul'ton.   A.   M. 
Gilg,  H.   F. 
Grafton.   N.   M. 
Grieve,  R.  E. 
Havnes,  J.  E. 
FTink,   G.   L. 
HofTman,   C.  T. 
Hofifstot,  H.  P. 
Flouser,   H. 
Ilowat,  C.  W. 


Howe,   D.   ^1. 
Ihichel,   II.   G. 
Hudson.  \\  .  L. 
James,  R.  E. 
Jones,  L.  B. 
Katzin.   Wm. 
Kummer.  Jos.   H. 
Lanahan,  Frank  J. 
Lanahan,  J.  S. 
Lehr,   H.  W. 
Lindstrom.  C.  A. 
Tlewelvn,   A\'.  R. 
Lobez,'P.  L. 
Long,  R.  M. 

Lowe,  ^^^  d. 

Lynn,  Saml. 
Lvnn,  Wm.  Jr. 
Mavlock,  E.  A. 
Mensch,  E.   M. 
Mever,  W.   L 
McCaffrey.  H.  A. 
McConn,    G.   E. 
McFarland.   H.   L. 
McGhee.  W.  S. 
McKinstrv.   C.   H. 
McNulty.'F.  M. 
Orbin.  G.  N. 
Orchard.  Chas. 
O'Connor.   AI. 
Painter,  Jos. 
Parke,  F.  H. 
Parry,  F.  C. 
Perrv,    W.    E. 
P'ratt.   I.  D. 
Price,  G.  L. 
Pehrson,   A.   K. 
Rabold.  W.  E. 
Redding,   D.  J. 


178 


Reploo-lc.  H.  L. 
Richardson.  C.  A. 
Rodgers,   R.  j. 
Scott.   R.   T.  ' 
Sewell.  11.   15. 
Shirk.  A.  R. 
Shorthill.  R.  R. 
Slecman.  W.  C. 
Smith,  C.  P. 
Smith.  J.   I'.. 
Smithson.  A.  D. 
Spielman.  J.  A. 
Spindler,  D.  G. 


Stanton.  Thos. 
Stark.   F.   II. 
Stillings,  W.   R. 
Stucki,  A. 
Summers.  J.  M. 
Taylor.  J  as. 
'J'ennant.   S.  Tv. 
Thurlby,  A.  R. 
Uhler.  J.   L. 
Von  Krogh,  F.  F 
Walthers.  G.  C. 
Williamson,  J.  A. 
Zimmerman.  S. 


VISITORS. 


Brombach,  L.  G. 
Chipman,  H. 
Cotton.  C.  S. 
Crow.  X.  L. 
Horning.   Chas. 
Knight,  E.  A. 
Marquis.  E.  M. 
■Matsunawa.    S. 
Maxwell.  Thos. 
Miller,  G.  H. 


Moore,  T.  B. 
Schenck,   F. 
Schover,  A.  M. 
Sittefly.  W.  H. 
Sneck,  H. 
vStenson,  G.  A. 
Turner,  W.  S. 
Wilkes.  J.  C. 
Williams.  A.   P. 
Zafra.   Carlos   de 


The   Roll   Call  was  dispensed  with,  the  record  of  atten- 
dance being  had  by  registration  cards. 

The  reading  of  the  minutes  was  dispensed  with  and  by 
consent  approved  as  printed. 

The   Secretary  read  the   following  list  of  applicanis  for 
membership : 

Dwrant.  Chas.  H.,  Assistant  Chief  Clerk  to  General  Superin- 
tendent, B.  c^'  O.  R.  R..  135  Hazelwood  Avenue, 
Pittsburgh,  Pa.     Recommended  by  J.  A.  Spielmann. 

Duffy.  John  F.,  Pittsburgh  Correspondent.  Daily  Metal  Re- 
porter, 1?05  First  National  Bank  Building,  Pitts- 
burgh, Pa.     Recommended  by  C.  C.  Clark. 

Stephenson.  B.  S..  Resident  Agent.  M.  A.  Hanna  &  Co.,  1445 
Oliver  Building,  Pittsburgh,  Pa.  Recommended  by 
Frank  J.  Lanahan. 

179 


Zafra,  Carlos  de,  District  Manasj^er,  Telautograph  Corpora- 
tion, 1308  Keystone  lUiildinp;-.  Pittslnirgh,  Pa.  Re- 
commended by  J.  1j.  Anderson. 

PRESIDENT  CODE:  The  gentlemen  whose  names 
have  been  read  will  become  members  upon  approval  by  the 
Executive  Committee  and  the  payment  of  one  year's  dues. 

( )ur  speaker  for  the  evening-  is  somewhat  limited  as  to 
time  and  he  is  so  well  known  to  the  railroad  men  of  Pitts- 
burgh and  to  the  whole  country  that  I  shall  not  waste  time 
attempting  to  introduce  him.  Mr.  A.  M.  Schoyer.  Resident 
Vice  President.  Pennsylvania  Lines  West,  to  whom  we  now 
accord  the  floor,  will  address  you  upon  the  subject  'A\"anted, 
a  Freight  Car." 


WANTED— A  FREIGHT  CAR. 


By  Mr.  A.  M.  Schoyer. 


Mr.  President  and  (icntlemen : — I  am  very  glad  to  be 
here  tonight  in  dear  old  Pittsburgh.  It  is  a  long  time  since 
last  I  stood  in  a  Railway  Club  meeting  before  you.  I  was  a 
member  for  a  long  while  wdien  I  lived  in  Pittsburgh,  and  I 
appreciate  it  very  highly. 

A  great  many  subjects  before  the  railroad  men  of  today 
are  of  very  great  interest.  You  men  here  are  largely  railroad 
men  or  men  so  closely  related  to  the  railroad  business  that 
you  can  be  called  railroad  men.  So  I  do  not  know  that  I 
need  to  apologize  for  the  subject  I  have  chosen.  It  is  per- 
haps one  in  \\'hich  all  the  gentlemen  here  may  not  be  inter- 
ested, yet  it  is  one  that  we  all  ought  to  know  about.  Of 
course  you  will  understand  that  the  subject  is  merely  a  sub- 
terfuge on  which  to  hang  the  general  transportation  subject. 
I  am  glad  to  bring  it  before  you  because  I  think  that  not  only 
individually  but  especially  as  an  organization  you  can  help 
along  the  cause  a  great  deal. 

U'hen  General  Goethals  was  in  Chicago  not  long  ago 
he  told  a  story  to  illustrate  what  I  mean.  Pie  said  there  Avas  a 
ver}^  expert  stage  coach  driver  in  the  west  who  was  especially 
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expert  with  liis  wlii]).  ( )iie  day  as  he  was  drivin^^  over  the 
mountains  he  said  to  a  small  hoy  who  was  sittinj^'  ])eside  him, 
"Do  you  sec  that  red  leaf  on  that  tree?"  Yes  he  saw  it. 
"Well  1  will  just  snap  it  oft'  with  the  whij)  and  it  will  fall 
in  the  coach."  So  he  snai)ped  the  leaf  oft'  and  it  did  fall  riii^ht 
into  the  stage  coach.  'iMie  boy  thought  it  \ery  wonderful. 
'J'hen  he  said  "Do  you  see  that  oft'  horse  there?  [  am  ;.;oing' 
to  flip  him  right  on  the  left  ear  and  he  will  just  move  his 
ear.  Oft'  went  the  whip  again,  and  he  just  barely  trnichcd  the 
horse's  ear.  The  boy  said  "That  is  certainly  wonderful." 
Just  then  they  came  along  to  a  tree  Avhere  there  was  a  hor- 
net's nest  hanging,  and  the  boy  said  "Mister,  crack  that." 
The  driver  said  "My  boy.  a  red  leaf  is  a  red  leaf  and  a  horse's 
ear  is  a  horse's  ear.  but  a  hornet's  nest  is  an  organization." 

An  organization  is  a  power.  An  individual  can  not  do 
very  much  but  an  organization  can  do  a  lot.  I  was  talking 
with  your  president  at  table  this  evening  about  what  a  power 
this  club  is  and  can  be.  The  railroads  of  this  country  have 
passed  through  a  \ery  hard  winter,  as  you  all  know.  Not 
only  hard  because  of  the  weather,  which  has  been  extreme., 
not  only  because  of  the  business  conditions,  which  kave  been 
tremendous,  but  it  has  been  hard  because  we  have  been  pass- 
ing through  a  reA-olution  insofar  as  the  trend  of  the  traffic 
is  concerned.  It  was  formerly  the  practice  to  load  cars  to 
Chicago,  for  instance,  with  coal  and  ore  and  other  things 
that  take  open  droj)  bottom  gondolas  and  when  they  were 
unloaded  they  went  back  empty  for  another  load.  What 
happens  today?  As  soon  as  they  are  unloaded  one  may  be 
loaded  back  to  the  sea  coast,  another  to  somew^here  in  the 
south  and  another  further  on  west,  and  there  is  no  longer  a 
system  of  one  way  loaded  and  back  empty  as  formerly,  con- 
sequently cars  Avhich  formerly  could  be  used  and  returned 
quickly,  now  take  a  long  time  to  run  from  one  place  to  an- 
other, it  is  a  very  long  time  before  the  car  which  started 
from  the  Carnegie  mills  loaded  gets  back  to  the  Carnegie  mills 
again  loaded.  That  has  come  not  only  because  of  the  change 
in  manufacturing  conditions  but  because  in  the  first  place  the 
Panama  Canal  opened  and  that  brought  about  a  change  in 
the  method  of  shipping.  Freight  which  formerly  went  to 
Chicago  and  to  San  Francisco  in  many  cases  went  to  New 

181 


York  instead  and  was  loaded  on  a  steamer  to  San  Francisco 
by  way  of  the  Canal.  And  just  about  the  time  that  g:ot  to 
going"  nicely  there  was  some  slides  in  the  Panama  Canal  and 
much  freight  had  to  be  transshipped  to  San  Francisco  and 
the  west  coast  by  rail  and  some  of  it  had  to  be  unloaded  on 
the  ground  waiting  for  the  Panama  Canal  to  reopen. 

When  the  war  started  business  in  this  country  was  pretty 
stagnant.  In  1915  I  had  my  attention  especially  called  to  the 
fact  not  only  was  this  the  fact  generally,  but  business  was 
not  in  a  very  healthy  condition  from  a  railroad  standpoint.  In 
fact  in  the  srpin^  of  1915  I  remember  that  when  going  down 
to  my  office  I  saw  a  little  store,  the  proprietor  had  put  up  a 
sign  saying  "Business  is  good.  Business  is  good.  By  order  of 
the  President.  "That  was  quite  a  joke  at  that  time.  But  he 
followed  it  by  prophecy,  though  he  did  not  know  that  he  was 
making  a  ])rophecy.  I  would  like  to  call  his  attention  to  it 
today.  His  prophecy  was  "'It  will  be  better  in  1917."  And 
we  all  know  it  is  better  in  1917. 

Shortly  after  that  I  was  speaking  in  Chicago  on  this 
subject  of  business,  and  I  said  I  divided  my  speech  into 
three  heads.  First,  prosperity,  it  was  surely  coming — for 
which  I  was  laughed  at.  Second,  facilities,  they  will  be 
needed.  Third,  responsibility,  whose  is  it?  Who  will  be  re- 
sponsible for  furnishing"  the  facilities  when  the  prosperity 
comes.  It  was  my  idea  then  and  it  is  my  idea  now  that  re- 
sponsibility for  providing  facilities  in  1915  for  the  business 
of  1917  could  not  rest  on  the  railroad  companies.  And  I 
have  not  any  doubt  that  you  will  all  agree  with  me  because 
you  must  be  sympathetic  on  this  particular  subject.  About 
the  time  the  Panama  Canal  opened  and  then  closed  again 
shortly  afterwards,  the  business  of  exporting  to  foreign  coun- 
tries commenced  with  some  vigor.  In  1914-  this  countrys  ex- 
ports were  $750,000,000,  in  round  figures.  In  the  fiscal  year 
ending  June  30,  1916  the  exports  amounted  to  $2,900,000,000 
or  about  foiu-  times  as  much.  And  for  the  fiscal  year  ending 
June  30,  1917  I  prophecy  that  the  exports  from  this  country 
will  exceed  $4,000,000,000.  Which  means  that  traffic  to  the 
Atlantic  sea  coast  increased  400  to  500  per  cent. 

You  know  what  happened  in  the  early  stages  of  exporting 
under  war  conditions,  how  difficult  it  was  to  get  steamers. 
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Steamboat  rates  ran  up  and  there  was  not  proper  regulation 
and  freight  began  to  pile  up — certain  roads  had  to  i^iart  to 
embargo  through  1915  and  lUlG  and  it  was  well  on  in  1916 
before  they  were  organized  so  as  to  control  export  shipments, 
that  is  before  they  got  export  shipments  coming  forward  in 
volume  as  they  handle  it.  But  even  today  they  have  not  got- 
ten over  the  efifects  of  that  tremendous  flood  of  business 
which  they  were  not  able  to  handle  in  the  early  stages  of 
the  war.  On  our  railroad  alone  I  can  safely  say  that  we 
have  4000  or  5000  carloads  of  freight  on  the  ground  and  are 
considering  the  practicability  of  making  room  for  -iOOO  or  5000 
carloads  more  because  we  could  not  get  the  boats  at  the 
start  and  conditions  have  now  changed  and  the  freight  must 
wait.  Besides  that  I  suppose  there  is  on  our  lines  at  all  times 
as  much  more  freight  on  cars,  waiting  for  the  proper  time 
to  be  put  on  boats.  If  that  is  so  on  our  railroad  what  must 
it  be  on  other  railroads?     At  least  as  bad. 

All  this  of  course  has  resulted  in  a  great  congestion  of 
cars,  all  sorts  of  methods  to  unload  cars  have  been  tried  and 
get  them  into  circulation  again  promptly.  But  the  business 
continues  to  flow  east  because  the  outlet  for  business  today 
is  over  the  ocean  to  the  other  side. 

There  are  in  this  country  2.500,000  freight  cars  in  round 
numbers  and  there  are  about  235  railroads,  (250  for  round 
numbers)  with  about  10  freight  cars  in  the  whole  country  for 
every  mile  of  road.  The  Pennsylvania  owns  about  30  freight 
cars  for  every  mile  of  its  road.  It  is  one  of  the  heavy  car 
owners  of  the  country,  and  yet  with  all  the  cars  we  can  buy 
and  build,  and  we  own  about  260.000  cars  altogether,  over 
one-tenth  of  all  the  cars  in  the  country,  there  have  been  short- 
ages of  equipment  of  all  kinds.  The  people  wonder  why 
that  can  be  and  they  blame  the  railroads  for  it.  And  I  be- 
lieve the  railroads  are  in  a  measure  to  blame  for  it,  yet  when 
all  is  said  and  done  they  can  hardly  be  said  to  be  very  much 
to  blame  for  the  present  situation.  Did  you  ever  try  to 
walk  on  Fifth  Avenue  about  six  o'clock  in  the  morning?  You 
can  go  from  Smithfield  to  Market  Street  very  quickly,  as  fast 
as  you  can  walk.  But  go  down  about  noon  or  about  five 
o'clock  in  the  evening,  the  time  the  employees  in  the  big 
stores    and   ofTices    are   coming   out   on    the    street,    and    how 
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long-  will  it  take  you?  I  live  in  Chicago  and  my  office  is  on 
Jackson  Boulevard.  If  I  go  down  there  early  I  can  get  from 
Michigan  Avenue  to  my  office  in  about  two  minutes  in  a 
motor  car.  but  if  I  try  to  go  down  about  5  :30  in  the  evening 
it  takes  me  sometimes  fifteen  minutes  to  cover  those  two 
blocks  because  of  the  crowded  condition  of  the  streets.  Now 
it  has  been  the  same  way  with  the  railroads  for  some  time 
past.  If  all  the  cars  in  this  country  were  placed  side  by  side, 
end  to  end  between  Chicago  and  New  York,  those  2,500,000 
cars  would  stand  1!)  abreast  in  a  solid  line  lOoi)  miles  long. 
There  would  seem  to  be  enough  cars  to  do  the  business 
of  the  countr\',  and  there  w^ould  l)e  if  thcv  could  move.  lUit 
it  is  no  longer  six  o'clock  in  the  morning  with  the  railroads, 
it  is  .")  o'clock  in  the  evning  on  Fifth  Avenue.  The  tracks 
are  crowded  and  cars  cannot  make  the  run  quickly  and  get 
back  but  must  grind  along  in  procession  and  when  they  do 
finally  reach  their  destination  there  are  thousands  (^f  cars 
ahead  that  ha\e  to  be  unloaded  and  they  have  to  take  their 
turn  in  the  slow  grinding  mill.  Did  you  ever  ride  on  a 
street  car  line  where  they  had  a  nice  uninterrupted  run  of 
ten  blocks  and  the  two  cars  on  the  line  made  it  in  two  or 
three  minutes?  lUit  as  conditions  changed  they  had  to  put 
on  four  cars  to  handle  the  people,  and  after  a  while  twelve 
cars  or  24  cars,  and  the  more  cars  put  on  the  slower  was  the 
progress.  This  is  one  of  the  things  wrong  with  the  street 
car  service  in  Pittsburgh  or  Chicago  or  anv  large  center, 
there  are  so  many  cars  necessary  to  take  the  people  that 
they  can  no  longer  move  with  the  rapidity  of  former  days 
and  they  are  in  each  other's  way.  This  is  true  of  the  rail- 
roads of  this  countrv  today,  they  are  so  crowded  that  thev 
cannot  move  their  cars  as  rapidly  as  formerly  and  there  is 
consequently  a  shortage  of  equipment. 

Now  no  person  could  forsee  this  war.  If  any  one  had 
said  in  1914  that  we  were  to  be  taxed  to  the  utmost  to  su])ply 
munitions,  food  stuffs  and  other  things  for  Europe  he  would 
have  been  laughed  at.  The  war  at  the  start  did  not  bring 
the  conditions  of  prosperity  that  man}'  of  us  thought  it  would 
bring  and  it  was  amost  a  year  before  we  commenced  to  feel 
this  difference.  So  with  coal  and  coal  prices.  In  the  early 
part   of  the  war  and   for  a   long  time  after  the  war  started 
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there  was  no  i)arlicular  increase  in  the  price  of  coal.  It  has 
only  been  this  year  and  in  the  last  few  months  that  the 
tremendous  shortage  has  been  felt  all  o\  er  the  country.  It 
is  the  same  thing-  with  wheat  and  the  same  with  other 
things.  Jt  is  the  law  of  supply  and  demand,  as  there  is  a 
shortage  of  sui)])l\'  or  ])roduclion  the  ])rice  g(jes  uj),  and  as 
the  price  goes  up  so  docs  the  sh(jrlage  grt)vv,  and  so  it  con- 
tinues. 

^\'ith  the  freight  car  ecpiipment  of  this  country  there  has 
been  a  continuous  and  growing  shortage.  As  i  say,  no  one 
could  have  told  at  the  l)eginning  of  the  war  that  this  short- 
age would  be  u])ou  us  as  it  has  been.  Hut  even  if  we  had 
known  it  we  could  not  have  been  read\-  for  it.  Assuming 
that  there  are  ;5(MI.(I0(»  miles  of  railroad  in  this  country  and 
that  the  average  increase  in  the  business  of  the  country  was 
about  ](»  per  cent  a  year,  which  is  probably  about  right,  the 
railroads  of  the  country  should  have  been  building  about 
30,000  miles  of  railroad  a  year  and  should  have  been  adding 
about  1(1  per  cent  to  their  car  equipment  and  their  engine 
equipment  every  year.  But  we  know  that  for  three  years 
prior  to  l!)l(i  there  was  no  railroad  building  and  there  was 
little  car  building  or  engine  building.  AA'hy?  Because  the 
railroads  had  no  money.  The  public  regulates  the  rates  and 
this  regulation  of  the  revenues  of  the  railroads  had  reached 
such  a  stage  that  the  railroads  had  not  enough  surplus  to 
provide  them  with  credit  which  would  enable  them  to  sell 
their  securities  and  buy  the  necessary  cars  and  engines  and 
build  the  necessary  tracks,  and  they  had  but  little  surplus  out 
of  their  earnings  for  these  things.  Since  they  did  not  have 
money  enough  in  their  treasuries  to  buy  and  did  not  earn 
enough  to  secure  credit  to  buy,  there  were  conseqtiently 
Hmited  purchases,  not  nearly  enough  to  take  care  of  the 
average  normal  growth  of  the  country,  to  say  nothing  of 
w^ar   conditions. 

Therefore  I  say  that  the  responsibility  for  the  conditions 
in  wdiich  the  railroads  find  themselves  today  rests  upon  the 
people,  that  is  upon  you  and  me  and  all  citizens,  because  we 
did  not  do  our  best  to  see  that  the  railroads  had  what  the 
country  should  give  them,  a  proper  return  on  their  invest- 
ment, with  sufficient  surplus  to  establish  a  credit  that  would 
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enable  to  take  care  of  what  it  is  their  duty  to  take  care  of, 
the  normal  growth  of  business  in  this  country. 

Excuse  me  for  talking  in  a  rather  dry  way  but  I  want 
to  try  to  bring  it  home  to  you.  We  railroad  people  have 
been  criticised  pretty  harshly  for  not  being  in  a  better  posi- 
tion. In  looking  over  the  histor}^  of  the  past  few  years,  I 
cannot  see  how  the  railroad  managements  of  this  country  as 
a  whole  could  have  done  differently  from  what  they  have 
done.  They  did  what  honest  man  always  must  do,  they 
kept  within  their  income. 

Now  we  are  here  with  this  enormous  business  on  our 
hands.  We  have  the  business  here,  we  all  want  more  cars, 
but  if  we  had  more .  cars  I  am  not  sure  that  the  railroads 
have  the  tracks  to  move  them,  and  it  seems  to  me  that  w^e  not 
only  want  freight  cars  but  we  want  main  tracks  and  yard 
tracks  and  side  tracks  and  locomotives  and  freight  houses 
and  we  must  have  elevators  and  all  the  other  things  that 
go  with  railroads.  \\,e  have  got  to  have  them  all  if  we  are 
going  to  take  care  of  anything  like  the  business  that  is 
upon  us  now.  How  long  this  business  will  last  who  can 
tell?  How  long  will  the  war  last.  If  you  could  tell  that, 
I  would  not  be  able  to  tell  you  how  long  this  business  will 
continue  for  no  man  knows  what  conditions  will  be  in  this 
country  wdien  the  war  is  over.  It  looks  as  though  for  a 
long  time  after  the  war  we  will  have  all  the  business  this 
country  can  do. 

HowcA'er  with  the  business  we  have  upon  us  now,  what 
are  we  going  to  do  to  take  care  of  the  business  in  this 
country?  If  we  get  the  rate  increase  we  have  asked  for  and 
which  I  hope  we  will  get  and  which  the  business  organiza- 
tions of  the  country  are  supporting  splendidly,  we  will  not 
be  able  to  do  more  than  take  care  of  the  abnormal  increase 
in  our  expenses  growing  out  of  war  conditions.  In  fact  I 
do  not  know  that  we  can  quite  take  care  of  them.  Take 
our  own  railroad,  (it  is  pretty  safe  to  say  that  if  you  multi- 
pi}^  our  experience  by  ten  it  will  approximate  that  of  the 
whole  United  States,)  we  figure  that  expenses  will  be  in- 
creased this  year  about  $43,000,000  by  reason  of  the  increased 
price  of  coal,  materials,  wages,  etc.  Now  we  cannot  get  coal 
without  paying  for  it — cannot  run  engines  without  coal  and 
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cannot  perform  the  duties  for  which  raih^oads  exist  without 
engines.  The  increased  price  of  coal  ranges  all  the  way  from. 
GOc  to  $1.00  a  ton  over  last  year.  As  compared  with  last  year 
on  all  the  railroads  of  the  country  it  may  be  approximately 
$1.00  a  ton  more  than  last  year.  Assuming  that  the  rail- 
roads have  to  pay  this  increased  price  for  coal,  and  assuming 
that  the  increased  cost  of  coal  wall  be  $180,000,000  which  is 
conservative,  that  they  have  to  pay  the  Adamson  law  wages,. 
and  which  will  add  to  the  labor  cost  of  the  railroads  of  the 
country  at  least  $50,000,000,  and  that  the  increased  wages 
for  the  men  in  the  shops  and  telegraph  operators  and  clerks- 
and  track  men  and  other  men  will  add  at  least  $60,000,000- 
more,  and  the  cost  of  other  materials  will  be  another  $100,- 
000,000  or  $110,000,000  and  there  is  a  round  total  of  $325,- 
000,000  increase  in  expenses  during  the  year.  The  best 
figures  I  have  been  able  to  see  anywhere  for  the  increased 
earnings  that  will  came  from  a  15  per  cent  increase  m  rates 
is  about  $305,000,000.  If  the  full  15  per  cent  increase  is 
granted  the  railroads  will  have  about  $20,000,000  less  net 
revenue  next  year  than  in  1916.  They  may  not  get  the  15 
per  cent  increase.  Anthiny  less  than  15  per  cent  will  mean 
so  much  less  net  revenue.  I  do  not  want  you  gentlemen  to 
feel  that  this  even  full  15  per  cent  increse  will  put  the  rail- 
roads where  they  can  do  any  development  at  all  to  get 
ready  for  increased  business.  It  will  not  do  that  at  ali,  but 
it  will  only  enable  a  lot  of  roads  to  keep  out  of  bankruptcy 
and  keep  themselves  about  where  they  w^ere  last  year. 

But  there  are  other  w^ays  in  which  we  must  look  for  an 
improvement  in  the  freight  car  situation.  What  are  they? 
A  good  many  of  them  are  going  to  come  from  the  shipper. 
I  do  not  know  whether  you  appreciate  it  but  I  wish  you 
would  realize  it  and  tell  it  to  your  friends  and  preach  it 
wherever  you  go,  that  the  shippers  of  this  country  are  misus- 
ing freight  cars.  They  are  not  loading  them  to  capacity.  The 
Pennsylvania  Railroad  has  had  a  tremendous  battle  in  this 
respect.  The  Lines  East  have  been  especially  vigorous  in 
their  efforts  to  get  people  to  increase  their  loading.  jNfany 
people  are  taking  advantage  of  the  minimum  capacity  of  the 
cars  and  instead  of  loading  a  car  to  its  full  capacity  and  10 
per  cent  above  its  marked  capacity,  they  are  loading  it  only 
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to  the  minimum  allowed  by  the  tariffs.  A  car  of  average 
■capacity  will  hold  800  bags  of  sugar.  400  bags  of  sugar  is 
the  minimum  and  many  people  are  loading  only  400  bags 
of  sugar  to  the  car.  A  car  will  hold  20,000  five  pound  brick. 
The  minimum  allowance  per  car  is  10,000  brick,  and  many 
shippers  are  loading  10,000  brick  in  a  car.  And  so  it  goes. 
On  the  Lines  ^^'est  of  Pittsburgh  in  open  top  cars  for  in- 
stance that  we  load  with  coal  or  steel  we  find  that  we  are 
only  getting  .Si  per  cent  of  the  capacity  of  the  car  and  11)  per 
cent  is  wasted.  We  find  that  in  all  classes  of  equipmen!:, 
box  cars,  merchandise  cars,  and  everything,  we  are  only  get- 
ting 5.")  per  cent  of  the  capacity  of  the  car.  Think  wliat  it 
would  mean  if  the  shippers  would  load  every  car  to  10  per 
cent  above  marked  capacity,  what  a  tremendous  increase 
there  would  be  in  the  box  car.  fiat  car.  gondola,  every  kind 
of  car  equipment,  growing  merely  out  of  the  fact  that  every- 
body put  in  every  car  all  it  would  hold.  The  car  will  move 
just  as  ra])i(llv  and  can  be  transported  to  the  other  end  just 
as  quickly,  and  all  it  requires  is  some  little  change  in  the 
method  of  selling  and  the  insistance  of  the  man  who  buys 
in  every  instance  that   he  will  get  a  full  carload. 

Another  thing  where  the  shipper  can  help  a  great  deal  is. 
in  not  ordering  more  cars  than  he  needs.  Because  of  the 
tremendous  shortage  in  car  equipment  there  has  grown  up 
a  ])ractice  in  many  places  of  ordering  more  cars  than  are 
needed.  A  shipper  figures  that  if  he  orders  five  cars  and 
the  railroad  is  supplying  30  per  cent  of  the  equipment  he 
will  at  least  get  half  as  many  cars  as  he  needs.  Another 
thing  which  would  help  a  great  deal  in  the  supply  of  cars 
is  in  the  unloading  of  the  car  promptly,  getting  the  stuff 
out  and  having  the  car  released.  In  Philadelphia  there  was 
a  railroad  that  had  a  yard  that  could  hold  3800  cars.  The 
daily  imloading  at  that  ]K)int  was  ]4()0  cars.  They  had  to 
keep  3S00  cars  on  hand  all  the  time  in  order  that  the  city 
should  unload  1400  cars.  They  wanted  to  increase  the  busi- 
ness and  they  increased  the  capacity  of  the  yard  to  4500 
cars,  adding  7ii(i  to  its  capacity.  How^  much  do  you  suppose 
the  unloading  increased  there?  200  cars.  Instead  of  liaving 
•3.800  cars  on  hand  to  unload  1,400,  they  had  4,500  to  unload 
1()()().     They  made  another  addition  and  increased  their  yard 
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to  T.OOO  cars  and  the  people  promptly  increased  their  un- 
loadin,^"  "ion  cars  more,  so  that  instead  of  keepini>'  on  hand 
;)S()()  cars  to  unload  14(»ii  ihcy  kci)t  (in  hand  "J.ood  to  un- 
load isdo.  'jMie  ship])ers  of  the  country  ha\e  not  kept  ])ace 
with  the  business  of  the  country.  They  have  not  provided 
themsehes  with  the  men.  the  machinery,  the  warehouses  or 
the  tracks  or  anxthim;-  else  to  keep  pace  with  the  country 
in  unloading-  cars.  And  they  have  been  depending"  on  the 
freight  cars  of  the  country  to  serve  as  warehouses  to  some 
extent.  If  that  is  going  to  happen  all  over  the  country  it 
will  be  im])ossible  for  the  railroads  e\-er  to  provide  ecpiip- 
ment  enough  to  take  care  of  the  situation.  So  it  will  be 
necessar\-  for  the  shippers  of  the  country  to  Avake  up  and  ap- 
preciate  the    condition   of   the   railroads   and    heli). 

There  are  man}-  other  ways  in  which  the  shippers  may  help 
the  railroads  increase  the  car  capacity  of  the  country  but  I 
think  I  have  gone  over  enough  to  give  you  some  idea.  By 
loading  to  full  capacity,  by  loading  promptly,  by  only  order- 
ing such  cars  as  are  needed.  l>y  ]n-oviding  plenty  of  room  to 
store  and  plenty  of  force  to  unload,  and  get  the  lading  out 
of  the  cars  promptly.  And  by  cutting  down  the  recon- 
signing  ]u-ivilege  to  the  lowest  possible  point.  People  have 
to  pay  for  reconsigning,  it  is  true,  but  that  does  not  re- 
comjiense  the  railroads  and  it  idoes  not  recompense  the 
other  man  who  cannot  get  the  car  that  some  one  else  is  re- 
consigning.  I  heard  of  a  car  that  was  reconsigned  ten  times 
in  Chicago.  It  was  easier  and  cheaper  to  reconsign  that  car 
than  to  unload  it  and  store  the  goods.  That  kind  of  thing  is 
not  fair  to  the  other  man  and  it  certainly  is  not  fair  to  the 
railroad. 

I  have  tried  to  sketch  through  these  things.  ])ut  it  is 
only  by  a  spirit  of  cooperation  between  the  men  whom  you 
meet  and  who  are  in  lousiness  with  you  that  we  can  meet 
this  tremendous  situation.  I  think  we  shall  have  it  on  our 
hands  for  some  time.  We  are  trying  to  find  additional  meth- 
ods to  improve  operating  conditions  and  transportation  oper- 
ation but  whether  that  can  be  done  I  do  not  know.  Wr. 
Code  and  myself  have  brown  gray  in  the  transportation 
l)usiness.  A  good  many  young  fellows  just  coming  up  may 
have   ways   of  getting   cars  over  the   road   and   engines   run- 
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ning'  faster  and  handling  the  business  better,  which  we  never 
thought  of.  It  may  be  so.  But  they  will  not  be  ready  to  do 
it  for  three  or  four  years.  In  the  next  decade  perhaps,  and  we 
will  wonder  why  we  never  thought  of  it.  But  the  men  who 
are  on  the  job  today  and  the  men  who  have  worked  out 
present  methods  to  the  best  of  their  ability  are  the  men 
who  are  trying  to  move  cars  and  not  quite  succeeding  and 
we  will  have  to  look  to  some  one  else  for  assistance,  I  think 
it  will  have  to  be  to  the  public,  and  they  must  help  us  by 
sympathy  and  by  cooperation.  They  must  work  with  us  and 
see  that  the  railroads  get  revenues  enough  to  keep  them 
alive  and  let  them  make  the  improvements  that  must  be 
made,  and,  even  though  it  be  at  some  inconvenience  to  them, 
they  must  not  be  selfish  in  the  matter  of  loading  and  hold- 
ing and  reconsigning  and  demurrage.  I  believe  if  all  work 
together,  with  the  good  weather  coming  it  will  not  be  very 
long  until  we  will  be  surprised  at  the  tremendous  business 
we  are  doing.  But  with  all  that,  I  do  not  believe  we  will 
be  able  to  do  the  transportation  business  of  this  country  as 
it  ought  to  be  done  in  this  year  1917,  and  a  lot  of  people 
must  use  their  best  patience  with  the  railroads  and  do  the 
very  least  amount  of  criticism  if  we  are  all  to  work  together 
in   harmony. 

There  is  one  railroad  in  Chicago  that  has  fifteen  bosses, 
fourteen  state  commissions  and  the  Interstate  Commerce 
Commission,  and  it  is  getting  orders  from  all  fifteen  of  them 
at  once  as  to  how  to  distribute  their  equipment,  how  to  move 
their  trains,  what  to  do  with  their  rules  and  their  rates  and 
everything  else,  and  it  is  no  easy  thing  to  serve  fifteen  mas- 
ters, all  giving"  orders  at  once,  and  these  orders  not  always 
consistent  with  one  another.  You  can  not  blame  the  bosses, 
for  they  are  only  in  touch  with  their  own  particular  bail- 
iwick, each  one  trying  to  cover  the  matter  from  the  individual 
standpoint.  But  the  poor  railroad  is  having  a  hard  time  to  obey 
all  these  orders.  This  is  working  out  little  by  little,  and  after 
while  I  think  we  shall  have  a  more  harmonious  relation  be- 
tween all  these  state  commissions  and  the  Interstate  Com- 
merce Commission  and  their  orders  will  be  such  as  can  easi- 
ly  be  carried  out. 

A\'e  are  in  a  transition  period  just  now.     That  is  one  of  the 
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reasons  for  the  j)resent  diti'icultics  of  transportation,  one  of 
the  reasons  why  it  is  hard  to  ij;et  a  ear  when  you  want  it. 
Xot  lont(  ago  a  friend  of  mine  out  in  Chicago  called  me  on 
the  telephone  and  said  '"How  are  your  passenger  trains?" 
I  told  him  1  w(tuld  rather  not  mention  them  over  the  tele- 
phone, lie  said  "Xeither  will  1  menti(,ni  mine  over  the  tele- 
phone, but  mine  are  worse  than  yours."  Then  he  said 
"How  are  your  freight  trains?  We  wmild  like  to  give  you 
10.0011  loaded  cars  at  once  for  Xew  York."  I  said  "Thank 
you,  we  have  more  loaded  cars  ior  Xew  York  now  than  we 
know  what  to  do  with."  \\hat  a  strange  condition  when 
railroads  want  other  railroads  to  take  business  from  them! 
Have  you  ever  heard  anything  like  it  before?  A  man  came 
to  our  freight  representative  in  Chicago  the  other  day  aiul 
said  "I  am  sorry  but  I  just  took  14  cars  of  freight  away 
from  you."  He  replied,  "shake  hands,  take  some  more."  How 
peculiar  to  be  glad  because  some  one  has  taken  14  cars  of 
freight  from  vou  !  (_)ne  man  said  to  us  "If  you  don't  move 
our  business  we  will  take  our  business  away  from  you''  and 
we  said:  "We  will  not  move  it  then."  Of  course  there  is 
a  time  coming  in  the  future  when  we  will  want  that  man's 
business  badly,  but  during  the  past  winter  and  this  spring 
we  have  been  so  pressed  with  business  in  every  direction 
that  nobody  has  wanted  freight  wdio  could  possibly  a\'oid 
taking  it. 

There  is  a  little  towm  about  60  miles  from  Chicago.  A 
man  shipped  an  automobile,  he  was  an  officer  of  the  rail- 
road on  which  the  little  tow'n  was  located  and  the  town 
was  less  than  (iO  miles  on  his  direct  railroad,  and  he  says 
'"Will  you  take  an  automobile  shipped  to  this  town?''  I  said, 
"It  is  on  your  own  road."  He  said :  "Yes,  but  we  arc  em- 
bargoed." I  said  "It  is  not  going  by  our  railroad  because  we 
are  also  embargoed."  Then  I  found  that  the  automobile  was 
going  to  that  little  town  Go  miles  from  Chicago  by  traveling 
300  miles  out  on  the  Pan  Handle  and  away  around  Robin 
Hood's  barn  to  get  back  to  that  little  town.  That  situation  has 
been  true  on  all  the  railroads.  They  have  been  jammed  with 
business.  And  any  traftic  man  that  could  find  a  little  hole  w^here 
he  could  get  a  car  in  by  shipping  it  hundreds  of  miles  out  of 
his  way  took  advantage  of  it  to  get  the  car  around  to  that 
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]jiiint.  Yuii  can  imagine  that  did  not  lielp  the  blockade  on 
the  railroads.  That  was  true  of  the  past.  Most  of  the  em.- 
bargoes  are  lifted  now,  but  the  condition  that  is  upon  us  to- 
day is  partially  the  result  of  that  practice  that  has  been 
going"  on  all  winter,     ^^'e  are  feeling  the  effect  of  it  yet 

We  are  coming  to  the  time  of  year  when  there  \\\\\  be 
the  biggest  coal  tonnage  and  the  biggest  ore  tonnage  and 
the  biggest  steel  tonnage  and  the  biggest  grain  tonnage  and 
the  biggest  tonnage  of  every  other  kind  that  this  country 
has  ever  had  to  face  and  it  is  going  to  strain  the  nerves  of 
every  railroad  man  in  this  country  to  the  utmost,  ^^'e  will 
have  to  have  every  engine  that  anybody  has  to  run  and  it 
is  not  easy  to  get  new  engines  today.  For  one  thing  it  i& 
pretty  hard  to  pay  for  them.  Engines  that  used  to  cost 
$25,000  cost  $(i<),i)()(i  and  in  some  instances  $()-:l.(»0<i  today. 
And  cars  that  used  to  cost  $1,000  now  cost  from  $2,000  to- 
$2,500.  If  we  had  the  money  we  could  hardly  afford  to  load 
a  railroad  down  with  equipment  that  cost  such  tremendous 
prices  and  pay  the  interest  on  it  for  all  the  years  after..  We 
will  have  all  we  can  do  with  all  the  engines  and  cars  we  have 
today  working  at  their  very  highest  efficiency.  And  this  Club,, 
must  helj)  with  all  its  might  and  main.  And  the  way  they  can 
help  is  through  influencing  the  shipper  and  by  studying  ways 
and  means  by  which  the  equipment  of  this  country  can  be 
increased  through  speed  of  movement,  speed  of  handling  and 
in  heavier  loading.  If  you  will  study  out  this  problem  and 
impress  it  upon  yoin*  neighbors  you  will  ha\'e  done  a  great 
and  lasting  good  for  the  railroads  of  this  country.  I  am  very 
much  obliged  to  you  for  your  attention.  This  has  been  a 
pretty  dry  sort  of  talk  but  cars  are  always  a  dry  subject.  I 
am  very  glad  to  have  been  here  and  thank  you  for  your 
courteous  attention. 

DISCUSSION. 

MR.  FRANK  J.  LAN  AH  AX,  President,  Fort  Pitt 
Malleable  Iron  Co. :  I  feel  constrained  much  against  my- 
Avishes  to  take  exception  to  some  of  the  statements  by  the 
speaker  in  the  comparisons  used.  In  the  first  place,  he  spoke 
about  conditions  on  Fifth  Avenue  at  six  o'clock  in  the  morn- 
ing.     I   should   like   the   distinguished   visitor  to   realize   that 
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the  iiK-nibcrs  of  the  Railway  Club  seldom,  if  ever,  stay  out 
that  late. 

In  the  second  ])lace.  our  visitor  from  Chicaj^o  refers  to 
the  fact  that  in  Philadelphia  it  was  necessary  to  increase  the 
car  storag^e  facilities  to  is.ooo  cars  to  get  T.ODO  properly  un- 
loaded. I  think  it  Mr.  Thorn,  the  self-styled  railroad  expert 
from  Iowa,  were  to  comment  upon  that  phase  of  the  subject 
he  would  say  that  he  was  surprised  that  somnambulistic  I'hil- 
adelphia  could  do  so  well. 

The  other  remark  to  which  we  memljers  of  the  Railway 
Club  should  feel  required  to  take  serious  exception  is  the  way 
in  which  Mr.  Schoyer  alludes  to  our  very  worthy  president 
as  a  "grav  haired  gentleman",  when  we  all  in  this  organiza- 
tion know  full  well  the  pride  that  our  executive  takes  in  those 
golden  sunny  locks  that  adorn  his  intellectual  brow.  For  a 
stranger  to  come  in  here  and  thus  allude  to  this  eminent  gen- 
tleman who  has  the  destinies  of  this  Club  on  his  head  is  some- 
thing that  none  of  us  will  stand  for. 

That  ten  thousand  car  story  reminds  me  of  the  twa 
Hebrew  drummers  who  met  in  St.  Louis : 

■"Ikey"  said  his  friend  Jakey.  "How  much  bizness  vou 
think  I  do  in  Kansas  Citv?" 

"I  don't  know." 

"Well  how  much  you  think?"' 

"I  don't  know.'' 

"\\'ell   guess.'' 
And  Jakey  said  "Half." 

"Half  what?" 

"Half  what  3-ou  are  going  to  tell  me." 

Mr.  President,  outside  of  those  discrepancies  just  enum- 
erated. I  think  we  in  this  organization  are  perfectly  well  sat- 
isfied with  the  very  able  address  delivered  by  ^Ir.  Schover 
and  on  behalf  of  the  Club.  I  have  the  pleasure  of  moving  that 
we  extend  a  vote  of  thanks  to  the  speaker  for  his  very  able, 
interesting  and  instructive  discourse. 

The  motion  prevailed  by  unanimous  vote. 

PRESIDEXT  CODE:  The  number  of  cars  per  mile  of 
road  is  only  one  yard  stick  to  measure  the  capacity  of  the 
proposition,  and  just  to  get  a  little  advertising  myself  I  will 
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say  that  we  have  38   cars  per  mile,  but  we  haven't  enough 
miles  to  make  it  count. 

Some  of  the  men  and  some  of  the  railroads  in  the  I^itts- 
burgh  district  have  done  especially  well  in  handling  the  busi- 
ness of  the  past  year  or  two,  and  some  of  the  gentlemen  who 
have  had  to  do  with  that  are  present  and  Mr.  Schoyer  has 
left  the  way  open  for  any  man  to  say  what  we  are  going  to 
do  about  it.     Mr.  Spielman,  what  is  the  B.  &  O.  doing? 

MR.  J.  A.  SPIELMANN,  Assistant  General  Superintendent, 
r>.  &  O.  R.  R. :  I  am  very  much  pleased  to  be  here  tonight  and 
listen  to  the  talk  on  car  supply.  It  was  a  most  interesting  and 
explicit  statement  on  the  subject  and  given  in  a  way  that  we 
could  not  help  but  understand  the  speaker  fully  in  the  facts  and 
thoughts  he  wished  to-  present  to  us. 

In  line  with  the  matter  of  car  shortage  I  will  say — a  year 
ago  last  March  there  was  a  committee  appointed  in  Pitts- 
l)urgh  by  the  Presidents  Association  of  New  York  City  (and 
I  had  the  honc^r  of  being  one  of  the  Committee)  to  take  up 
with  all  the  Furnances,  Rolling  Alills,  Foundries,  etc.,  the 
matter  of  more  prompt  unloading  and  loading  of  cars,  also 
loading  cars  to  capacity. 

We  visited  all  the  plants  in  Western  Pennsylvania, 
Northern  Ohio,  also  in  A\'heeling  Districts.  In  every  case 
we  called  on  the  President  of  the  plant  and  explained  fully 
what  was  coming,  explaining  the  situation  and  how  they  could 
lielp  out.  I  will  say  every  one  of  them  realized  the  import- 
ance and  took  a  lively  interest  in  the  matter  promising  to 
do  all  they  could  and  from  the  results  obtained  every  one  of 
these  gentlemen  must  have  gone  into  the  matter  at  once  and 
thoroughly.  They  responded  splendidly  and  our  efiforts  were 
rewarded  to  great  extent.  Flowever,  there  was  a  car  shortage 
last  winter  and  the  shortage  right  now  is  almost  as  great  if 
not  as  great  as  last  winter. 

In  regard  to  the  Baltimore  &  Ohio  cars  will  say  that 
■owing  to  fact  that  last  season  we  had  a  large  number  of  our 
cars  put  through  contract  shops,  today  the  bad  order  cars  on 
Baltimore  &  Ohio  are  only  2  percent,  which  is  very  good  and 
we  are  making  every  effort  to  keep  it  down  to  that  per- 
centage. 

The  reconsigning  of  coal  causes  a  great  delay  to  cars. 
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I  don't  think  there  should  be  allowed  more  than  one  recon- 
signment  and  then  a  good  round  charge  made  for  it.  Before 
the  Commission  in  Ohio  a  short  time  ago  a  case  of  a  car  of 
coal  was  cited  when  it  had  been  reconsigned  seven'  times  and 
as  many  times  switched  from  one  point  to  another  in  Cleve- 
land. Early  this  Spring  there  were  thousands  of  cars  of  coal 
in  Cleveland  yet  some  of  the  schools  were  closed  account 
of  not  being  able  to  get  coal,  a  condition  brought  about  by  specu- 
lation and  reconsigning.  A  Railroad  Official  cited  a  case  of  a 
man  who  had  never  been  in  the  coal  business  before  who 
cleaned  up  •$!  3.000.  in  (if  I  remember  correctly)  a  week 
through  speculation  in  coal. 

Another  delay  to  cars  is  caused  by  farmers  and  others 
going  into  the  coal  business,  opening  a  little  mine  on  the 
farm  or  getting  coal  out  of  an  abandoned  mine,  hauling  it  to 
the  railroad  station  and  loading  on  cars — in  some  cases  it  is 
hauled  by  teams  3  to  4  miles.  This  is  being  done  all  over 
Western  Pennsylvania,  West  \'irginia  and  in  Ohio,  so  there 
must  be  more  than  l,Oi»0  cars  loaded  daily  this  way.  when 
all  these  cars  should  go  to  the  regular  mines  where  they  can 
be  loaded  quickly  and  where  a  larger  outlay  of  money  has 
been  made  to  open  and  operate  mines  and  where  the  car  sup- 
ply would  be  in  great  measure  conserved  and  again  give  the 
miners  more  regular  work. 

Another  feature  regarding  this  matter  and  which  just 
now  is  of  vital  importance.  The  Government  is  calling  on 
ever\-  one  of  us  to  help  out  on  the  food  supply,  cultivate  gar- 
dens, cultivate  more  acreage  of  the  farms,  in  fact  do  every- 
thing that  can  be  done  to  help  out  on  the  food  question,  yet 
here  are  1,000  cars  daily  loaded  by  teams,  delaying  cars, 
robbing  regular  mines  of  the  cars,  where  no  teams  are  used 
to  load  cars.  Estimating  only  3  teams  to  a  car  you  note  there 
are  not  less  than  3,000  teams  at  this  time  that  should  be  cul- 
tivating the  soil  in  response  to  the  needs  of  our  country.  Is 
this  not  astonishing  and  should  it  not  be  stopped. 

Our  company  has  a  system  b}-  which  the  loading  is  kept 
track  of  closely  to  see  that  cars  are  loaded  up  to  capacity  and 
close  check  is  kept  on  the  movement.  It  is  sometimes  sur- 
prising how  cars  loaded  with  company  material  will  accumu- 
late  around   terminals   and    shops   and   this    is   a   matter   w^e 
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watch  cl(isel\'  and  keep  punchint^  on  the  inilna(lin_LC.  These 
loads  come  in  bunches  and  accumulate  fast  if  not  unloaded 
daily.  There  is  little  trouble  in  getting  plants  to  unload,  who 
are  receiving  100  cars  or  more  of  material  daily.  Most  of  the 
trouble  is  with  smaller  plants  and  individuals  who  have  little 
or  no  unloading'  facilities  or  too  small  storage. 

PRKSIDF.XT:  Mr.  Schoyer  referred  incidentally  to  the 
fact,  and  it  is  a  fact,  that  we  are  just  as  short  of  locomotives 
as  we  are  of  cars  and  movement  is  handicapped  in  that  way. 
Mr.  Redding  might  tell  sotuething  of  the  work  the  men  respon- 
sible tor  the  locomotives  are  doing  and  can  do  to  help  the  situa- 
tion. 

MR.  I).  J.  rp:ddixg,  Asst.  Supt.  :\r.  p.,  p.  &  L.  E.  R.  R.: 

We  all  know  that  most  railroads  are  short  of  locomotives  on 
account  of  the  imprecendented  business  which  we  are  called  upon 
to  handle  and  also  on  account  of  the  fact  that  when  we  do  put 
locomotives  out  on  the  road  they  can  not  get  anywhere.  Engines 
which  should  go  over  a  division  in  five  or  six  hours  frequently 
consuming  sixteen  hours,  standing  somewhere  because  they  can 
not  get  rid  of  their  trains  at  terminals  or  on  account  of  blockades 
or  embargo  and  crowded  condition  of  yards,  etc. 

It  .seems  to  me  Mr.  Schoyer  told  the  story.  We  have  not 
been  providing  facilities  and  the  reason  why  we  have  not  been 
])roviding  facilities  is  because  we  did  not  have  the  money,  and 
the  reason  why  we  did  not  have  the  money  is  because  we  could 
not  get  anybody  to  believe  that  we  needed  the  amount  of  money 
that  \\  c  did  need. 

Another  thing  which  has  not  been  spoken  of  very  much, 
which  is  militating  against  the  railroads  now,  is  the  shortage  of 
labor.  Take  a  million  voung  men  out  of  trade  and  start  them  to 
drilling  and  going  to  war,  and  we  will  be  short  just  a  million 
more  men,  and  many  of  them  will  come  from  the  railroads.  It 
looks  as  though  we  were  going  to  have  to  do  the  work  with  a 
million  less  men  and  we  will  do  it  because  it  is  our  duty  to  do  it. 
But  the  railroads  are  not  in  a  position  to  attract  men  for  the 
fMTlinary  heavy  work  of  unloading,  keeping  up  tracks,  repairing 
locomotives  and  cars,  to  get  the  best  efficiency  out  of  them.  They 
can  not  compete  with  the  manufacturers  who  are  getting  war- 
time profits  on  their  product.  Some  of  the  big  newspapers  in 
the  country  apparently  do  not  realize  that  fact.     The  New  York 
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American,  tlu-  <itlK'r  day.  olijcctcd  v(.t\-  strt'iniously  to  the-  1")  i)er- 
ctnl  frei,<j^ht  increase  in  view  of  tlie  fact  that  the  railroads  liad 
had  very  lari^e  earninj^s  (hirinj^  ]<)](;.  Tliey  probably  never 
stopped  to  analyze  operatin;^  costs.  I  kn.ow  of  one  case  right 
now  of  a  mill  T)resident  in  the  Youngstown  district  who  adver- 
tises in  the  Voungstown  papers  that  after  May  1st.  the  poorest 
paid  laborer  in  their  employ  will  draw  not  less  than  $108.00  a 
month,  and  the  same  class  of  men  that  we  have  to  hire  at  23 
cents  an  hour  to  keep  up  tracks  and  repair  cars  and  all  that  sort 
of  thing  they  pay  oO  cents  an  hour.  If  we  could  pay  30  cents 
an  hour  for  common  labor  we  could  keep  our  equipment  in  bet- 
ter condition,  but  the  Interstate  Commerce  Commission  will  not 
give  us  the  money. 

I  can  see  nothing  but  very  strenuous  times  ahead  for  us, 
and  all  we  can  do  is  to  do  the  best  w^e  can  and  exert  every  pos- 
sible effort  to  get  our  trains  over  the  road  in  minimum  time  and 
continue  to  embargo  against  all  freight  we  can  not  deliver.  There 
is  no  use  in  starting  it  out  and  blocking  up  your  road. 

PRESIDEXT:  There  is  one  point  that  I  would  like  to 
shove  at  }Ou  a  little  farther.  The  influence  of  a  body  of  men 
r)f  this  kind  is  considerable  if  exerted  all  in  the  same  direction. 
In  connection  with  the  !•">  percent  rate  increa.se.  even  if  it  is 
granted  not  all  the  railroads  will  get  the  full  benefit  of  it;  but 
even  if  they  did.  I  know  of  one  just  now  where  the  increased 
cost  of  fuel  represents  .")  percent  added  to  the  operating  ratio, 
that  is  five  points  abo^  e  or  on  top  of  your  operating  ratio :  with 
at  least  2  per  cent  for  the  increased  wages  of  the  Adamson  law; 
and  anywhere  from  3  to  T  percent  for  other  increases  in  wages 
and  cost  of  materials.  You  Iiave  then  anvwhere  from  1?  to  15 
])ercent  that  is  spent  before  we  get  it.  and  we  have  not  got  the 
To  percent  increase  yet.  You  can  see  what  that  means  and  how 
little  the  lo  percent  increase  would  give  toward  additional  capital 
for  yards  and  other  facilities. 

Mr.  \\'.  H.  Sitterly.  A'ice-President  of  the  Central  Railway 
Club  of  Buft'alo.  is  present  and  we  would  like  to  hear  from  him. 

MR.  \V.  H.  SITTERLY:  Mr.  President.  I  did  not  come 
])repared  to  talk  on  this  subject  and  I  do  not  know  that  I  car^ 
add  anything  to  w'hat  the  former  speakers  have  said.  I  do  be- 
lieve that  railroad  facilities  today  and  the  development  of  busi- 
ness that  we  have  to  handle  are  a  good  deal  like  the  Irishman, 
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if  I  may  tell  a  story.  A  priest  desired  to  have  the  ground 
about  liie  church  cleaned  up  on  account  of  the  ladies  wanting-  to 
hold  a  lawn  fete,  so  he  called  one  of  his  parishioners  and  said 
to  him  "Pat,  you  clean  up  around  the  church  and  I  will  pay  you 
for  it  and  in  addition  I  will  give  you  a  drink  of  liquor  and  let 
you  pour  it  out  yourself."  Pat  did  the  job  and  the  priest  paid 
him  for  it.  Then  he  said  "Come  in  and  I  will  give  you  the  glass 
of  whiskey  I  promised  you  and  I  will  let  you  pour  it  out."  He 
gave  Pat  the  bottle  of  w^hiskey  and  a  glass  and  Pat  stood  there 
with  the  bottle  in  one  hand  and  the  glass  in  the  other  and  made 
BO  move.  Finally  the  priest  said  "Pat,  why  don't  you  drink?"' 
He  said  "Father  I  was  just  wondering  how  did  they  make  that 
g-lass."  And  the  priest  said  "They  blow  them"  the  same  as  they, 
do  bottles.'"  Pat  said  ''Did  a  man  blow  that  glass?"  and  he  said 
'.'Yes."  "Father,"  Pat  replied,  "the  fellow  that  blew  that  glass 
was  mighty  short  of  wind." 

The  railrads  are  short  of  cars  and  tracks  and  they  are  short 
of  a  great  many  other  things  and  the  expense  that  is  assessed, 
against  the  railroads  by  various  legislation  hampers  them  a  great 
deal  more  than  the  layman  really  knows. 

I  was  very  much  interested  in  Mr.  Schoyer's  remarks  and 
I  think  they  were  proper  and  to  the  point. 

MR.  H.  F.  GILG,  Representative  Penn  Iron  &  Steel  Co.: 
At  our  mill,  in  order  to  keep  men  working,  we  are  paying  27^ 
cents  an  hour  and  the  men  are  making  so  much  money  at  that 
rate  that  they  think  they  ought  to  take  a  day  or  two  off  a  week. 
In  order  to  get  them  to  work  six  days  a  week  we  have  been  com- 
pelled to  give  them  an  extra  day  for  each  two  weeks,  thirteen 
days  for  two  weeks  work  if  they  don't  lose  any  time.  Some 
few  years  ago  when  I  was  in  the  Connellsville  region  the  miners 
could  make  $5.00  a  day  working  in  the  mines  perhaps  six  hours 
a  day.  A  little  spurt  came  in  and  one  of  the  superintendents 
wanted  a  little  extra  work  done.  The  miners  were  not  working 
full  time.  I  asked  him  if  he  could  get  the  miners  to  Avork  a 
full  week  and  he  illustrated  the  fact  that  he  could  not  by  calling 
a  man  across  the  street  from  the  company  store.  "Mike  will 
you  work  six  days  this  week?"  "No.  three  days  is  enough  to 
keep  me."  If  we  have  that  condition  we  are  only  getting  half 
the  work  the  man  can  do  and  the  man  who  does  that  is  not 
doing  honest  work  for  himself,  his  family  or  his  employer.     If 
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tlierc  is  any  way  that  can  be  devised  to  get  a  man  to  do  his  full 
day's  work  the  question  would  be  solved.  But  it  is  impossible 
to  do  that  unless  we  revise  our  methods  of  education.  I  think 
our  educational  institutions  are  not  teaching  in  the  right  direc- 
tion. 1  have  thought  of  that  very  seriously  for  many  years  be- 
cause in  my  youthful  days  I  taught  school  for  three  winters. 
The  principles  I  taught  were  honesty,  fidelity  and  the  principles 
of  liberty.  1  think  those  principles  have  been  lost  sight  of  in 
trying  to  make  our  schools  into  universities  instead  of  teaching 
the  fundamental  principles  that  every  boy  and  every  girl  should 
be  honest.  And  if  every  man  that  is  working  for  a  living  today 
were  honest  we  would  have  better  conditions. 

MR.  D.  G.  SPINDLER,  Engineer,  Union  R.  R. :  Speaking 
about  the  efficiency  of  labor  on  the  railroads  it  seems  to  me 
efficienc}'  went  down  when  this  boom  came  on,  in  other  words 
since  the  job  is  hunting  the  man  instead  of  the  man  hunting  the 
job.  And  we  will  have  less  efficiency  as  long  as  that  condition 
continues.  Some  railroad  men  if  you  use  efficiency  on  them,, 
say  they  will  go  over  to  the  Lake  Erie,  and  from  the  Lake  Erie 
they  go  to  the  B.  &  O.  And  the  common  laborers  on  the  rail- 
road you  will  never  keep  them  as  long  as  the  mills  are  paying 
11  hours  and  the  railroads  paying  10  hours.  In  my  judgment 
efficiency  will  be  increased  only  when  the  man  hunts  the  job. 

AIR.  C.  O.  DAMBACH,  Superintendent,  P.  &  W.  Va.  Ry. : 
T  did  not  come  here  to  talk,  but  since  I  am  on  my  feet  I  will 
say  that  I  think  that  one  remark  made  by  Mr.  Schoyer  which 
was  not  t' inched  on  by  the  other  speakers  opens  up  a  wonderful 
field,  the  subject  of  cooperation.  In  the  Pittsburgh  territory  there 
are  hundreds  of  people  shipping  coal  to  the  lakes  and  all  holding 
cars  until  they  get  enough  to  load  a  boat.  It  is  all  practically 
the  same  kind  of  coal.  Last  year  we  started  to  get  these  coal 
o])erators  to  help  us  by  dumping  in  everybody's  coal  in  one  boat, 
instead  of  holding  thousands  of  cars  for  different  boats,  and  by 
this  means  we  got  it  down  from  several  thousands  to  a  few 
hundreds  of  cars  being  held  at  a  time.  That  is  one  thing  that 
can  be  accomplished  by  cooperation.  And  there  are  a  lot  of 
other  ways  where  we  could  speed  up  car  su]:)ply.  We  had  prac- 
tically 100  percent  car  supply  last  season  due  entirely  to  getting 
the  shippers  to  cooperate. 

As  to  embargoes,  there  is  no  reason  why  a  man  should  have 

199 


a  lot  of  coal  on  the  track  when  he  can't  dispose  of  it.  I  have 
on  my  desk  now  a  letter  from  a  man  who  claimed  that  he  could 
not  get  coal.  I  sent  out  an  investigator  and  learned  that  he  had 
lots  of  coal  and  is  peddling  his  coal  out  to  dealers  in  small  lots 
at  high  prices.  He  has  all  the  coal  he  can  get  hold  of.  Another 
man  in  Cleveland  had  a  desk  in  a  hall-way,  one  of  those  $13,000 
a  week  fellows,  and  he  had  56  of  our  cars  on  hand  for  five  weeks, 
some  of  them  reconsigncd  a  good  many  times.  He  was  paying 
a  little  demurrage  but  he  could  pay  $1.00  a  day  or  $5.00  a  day 
denun-rage  when  coal  was  jumping  $1.00  a  ton.  We  got  after 
him  and  lie  unloaded  the  cars.  He  was  depriving  other  people 
of  cars  and  putting  the  price  up.  H  the  shippers  will  work  it 
out  to  overcome  some  of  those  things  there  will  be  lots  of  cars. 

.AIR.  SPIELAIAXX:  I  will  second  Mr.  Dambach's  re- 
marks. We  hold  at  one  of  our  ports  on  the  Lake  several  thou- 
sand cars  of  coal  constantly  during  navigation,  account  of  the 
large  number  of  shippers  and  consequently  many  classifications 
of  coal,  there  being  something  like  40  classifications. 

Some  of  the  shippers  traded  off  with  others  last  season  and 
will  do  the  same  this  season.  If  all  coal  from  the  same  vein 
could  be  pooled  and  shippers  from  all  veins  do  the  same  it  would 
relieve  the  necessity  of  holding  so  many  loaded  cars  at  the  port. 
1  understand  there  are  70,000.000  tons  of  ore  to  come  down 
over  the  Lakes  this  season  and  this  with  the  enormous  tonnage 
of  coal  to  go  up  over  the  Lakes  will  make  strenuous  work  for 
the  railroads  this  season.  It  is  a  matter  of  unloading  and  loading 
quicker  by  the  shipper  and  speeding  up  on  car  mileage  that  will 
solve  the  question  and  I  believe  each  one  of  us  can  do  his  bit 
in  this  work. 

MR.  LAXAIIAX  :  J'^idging  from  the  remarks  that  have 
been  made  a  lot  of  difficulties  confront  the  railroads,  but  do  not 
imagine  that  the  manufacturing  business  these  days  is  a  Utopia 
where  you  have  all  the  labor  and  every  facility  you  might  wish 
for.  Just  to  enlighten  you  railroad  fellows  who  are  not  acquainted 
with  the  facts,  it  can  truthfully  be  said  that  your  troubles  are 
not  much  greater  than  those  in  the  manufacturing  business  to- 
day. We  are  all  in  the  same  boat  and  you  who  are  in  the  stores 
department  of  the  railroads  know  well  the  troubles  the  manu- 
facturers are  having  in  making  deliveries,  and  the  vast  quantity 
of  materials  you  had  a  right  to  expect  months  ago  which  has 
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not  as  yet  been  delivered.  Tonight  in  enumerating  the  difficul- 
ties, we  have  barely  scratched  the  surface  of  industrial  unrest 
and  onlv  the  extreme  high  spots  of  the  antagonisms  that  are 
confronting  the  industries  uf  the  country  have  been  mentioned. 
This  includes  transportation  as  well  as  general  manufacturing. 
One  of  our  speakers,  the  \'ice  President  of  the  Railway  Club 
of  Buffalo,  referred  in  his  humorous  story  to  the  lack  of  capacity 
in  blowing  glass.  There  are  many  employers  who  wish  there 
was  a  greater  lack  of  capacity  on  the  part  of  the  fellows  who 
insist  on  the  flaily  use  of  that  glass  as  a  finished  product.  Xone 
doubt,  I  feel  sure,  that  if  men  were  more  temperate  in  this  re- 
spect, we  would  have  far  more  efficiency  and  contentment  not 
alone  in'  the  transportation  line,  but  in  manufacturing  as  well. 

There  is  some  question  in  the  minds  of  thinking  men  all 
over  the  country  whether  one  of  the  prime  causes  of  unrest  and 
inefficiency  today  is  not  due  to  the  co-operation  between  what 
might  be  termed  the  illegitimate  labor  element,  and  the  bait 
ollering  politician.  It  is  a  union  that  is  absolutely  a  detriment 
to  the  country.  It  is  not  alone  apparent  in  the  States  legislatures, 
and  every  local  law-making  bofly.  but  it  is  to  be  also  seen  in 
A\'ashington.  Xo  aspersion  is  meant  on  honestly  conducted  labor 
unions  nor  high  minded  conscientuous  statesmen,  but  those  para- 
sites, that  debase  themselves  b}-  securing  their  living  by  the  in- 
justice they  practice  on  their  associates,  and  with  mercenary 
motives  make  dupes  of  well  meaning  but  misguided  honest  co- 
workers in  the  enactment  of  such  legislation  as  is  detrimental 
to  the  welfare  of  the  community  as  a  whole.  The  obnoxious 
union  of  these  degenerates  is  not  alone  apparent  in  the  various 
legislatures  in  many  of  the  States,  but  to  our  eternal  shame  it 
is  plainly  visible  in  both  the  House  and  Senate  at  our  National 
Capitol.  It  abounds  in  local  politics  and  extends  in  its  various 
ramifications  to  the  remotest  corner  of  our  political  existence^ 
Manifest  is  it  constantly  in  unfair  taxation,  unjust  regulations 
and  scandulous  discrimination. 

The  question  is  "Where  is  it  going  to  end?"  Evidence  of 
its  painful  influence  is  found  in  the  passage  by  a  great  many 
of  the  States  of  that  odius  legislation  known  as  the  "Full  Crew 
Law."  In  this  hour  of  national  apprehension  when  every  right 
minded  citizen  is  desirous  of  conserving  the  country's  resources, 
we  have  a  flagrant  example  of  inefficiency  in  this  extra  man  law. 
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There  is  not  an}-  unprejudiced  man  living  who  has  given  any 
thought  to  this  subject,  but  knows  that  to  mal<e  mandatory  the 
carrying  of  an  additional  brakeman  on  every  train,  is  a  serious 
blunder;  the  public  service  commission  should  be  clothed  with 
discretionary  power  to  decide  whether  or  not  an  extra  man  is 
needed  on  an\-  train,  and  if  in  their  judgment,  after  proper  in- 
vestigation, it  is  deemed  wise,  issue  their  mandates  accordingly. 
Today  when  every  railroad  man  in  l.^nited  States  is  begging  for 
any  kind  of  help  to  meet  the  increasing  demands  of  the  public, 
it  is  most  galling  to  see  a  lot  of  trainmen  going  back  and  for- 
ward over  the  road  simply  as  ornaments  and  not  doing  a  solitary 
thing  to  earn  the  wages  that  they  receive.  How  helpful  would 
be  these  men's  service  in  other  channels.  \\'hat  are  we  going 
to  do  about  it?  The  development  of  efficiency  in  our  various 
organizations  is  a  question  for  each  concern  to  handle  for  itself, 
but  it  is  something  that  we  must  get,  for  the  problem  sooner  or 
later  has  to  be  solved.  The  political  proposition  is  something 
that  can  be  handled  by  the  people  themselves  in  the  selection 
of  proper  candidates.  Do  not  come  to  meetings  such  as  this, 
or  go  to  civic  organizations  and  prate  of  }-our  patriotism  if  voit 
are  not  registered  or  if  you  do  not  vote.  The  man  who  does  not 
register  and  who  does  not  cast  his  ballot  for  some  candidate  is 
the  fellow  in  a  gathering  of  this  kind,  when  a  subject  of  legisla- 
tion is  under  discussion,  who  should  hide  his  head  in  shame.  I 
will  not  embarrass  any  of  the  men  in  this  assemblage  by  askmg 
if  they  have  performed  their  duty  as  citizens  by  registering  and 
voting,  but  the  man  who  has  not,  must  feel  the  consciousness 
that  he  had  failed  to  do  his  duty  not  only  to  himself  and  neigh- 
bors, but  his  country  as  w^ell.  Organizations  of  this  kind,  where 
railroad  men  and  manufacturers,  important  transportation  execu- 
tives and  little-known-railroad-workers,  recognized  captains  of 
industry  and  their  loyal  employes,  meet  on  the  same  footing  and 
freely  discuss  these  important  questions  wath  a  common  under- 
standing, generating  a  spirit  of  co-operation,  are  the  things  that 
will  go  a  long  way  toward  solving  the  problem.  And  until  men 
do  look  at  it  in  that  way,  we  will  be  floundering  in  the  mire  in 
matters  of  transportation  as  well  as  manufacturing. 

MR.  REDDING:  I  would  like  to  make  a  suggestion. 
Several  men  in  the  transportation  department  have  spoken  about 
the  pooling  of  coal  shipped  to  the  lakes.     Present  methods  are 
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not  conducive  to  rapid  unloading-  of  cars.  It  would  seem  pos- 
sible to  pool  the  shipments  the  same  as  the  cattle  men  in  the 
west.  In  the  big  ranges  of  the  west  when  cattle  men  go  out  to 
round  up  cattle,  they  may  round  up  a  thousand  head  and  ship 
them  to  market,  and  the  organization  there  sorts  them  out,  and 
the  owner  of  some  of  those  cattle  may  never  know  that  his  cat- 
tle have  gone  to  market  until  he  gets  the  check  from  the  stock 
yards  telling  liim  that  so  many  cattle  bearing  his  brand  have 
been  turned  in  and  giving  him  the  price.  It  would  seem  pos- 
sible to  make  that  sort  of  arrangement  in  shipping  coal.  And 
it  seems  to  me  the  organization  to  do  that  sort  of  thing  would 
properly  be  the  Chamber  of  Commerce  and  I  believe  it  would 
be  very  good  work  for  the  President  of  this  Club  as  manager 
of  a  railroad,  to  take  that  matter  up  with  the  other  railroads  in 
the  Pittsburgh  district  and  that  the  Chamber  of  Commerce  or 
some  other  suitable  body  try  to  prevail  on  the  manufacturers 
to  establish  some  sort  of  pooling  arrangement  or  clearing  house 
at  the  lake  ports  where  coal  is  shipped  this  year,  whereby  any 
car  of  coal  of  practically  the  same  grade  coming  to  that  harbor 
^voul(l  be  loaded  into  the  first  boat  that  is  empty  going  to  the 
port  that  is  the  destination  of  the  coal,  and  that  it  be  not  held 
for  an  accumulation  from  that  particular  mine.  If  that  could 
be  done  it  would  go  a  long  way  toward  releasing  a  lot  of  cars 
to  bring  this  tremendous  lot  of  ore  back  into  this  territory  that 
is  necessary  to  keep  the  business  going. 

PRESIDENT :  I  will  be  very  glad  to  help  in  any  move- 
ment of  that  kind.  We  have  in  one  district  last  year  pooled  the 
coal  and  with  good  results  in  the  release  of  equipment.  It  is  not 
possible  to  pool  coal  from  different  districts,  for  example  No.  8 
Ohio  can  not  well  be  pooled  with  Youghiougheny  coal.  There 
is  a  real  difference  in  quality  and  in  the  uses  to  which  it  is  put 
at  destination.  The  results  we  have  had  in  the  pooling  proposi- 
tion have  been  accomplished  by  co-operation  with  the  shippers 
of  the  particular  district. 

The  question  was  up  last  year  at  a  meeting  of  railway  execu- 
tives and  coal  shippers  called  by  Mr.  Peck  of  the  Pennsylvania 
Lines  and  the  difficulty  in  handling  it  at  that  kind  of  a  meeting" 
was  the  various  interests  which  could  not  be  brought  into  a  pool. 
I  believe,  however,  that  the  pooling  proposition  can  be  pushed 
farther  than  it  has  been  and  it  can  be  done  in  districts  where 

203 


it  has  not  been  done  before  and  it  will  be  an  important  element 
in  producing  car  efficiency  and  an  adec[uate  car  supply.  If  any- 
thing can  b:'  dene  through  the  Chamber  of  Commerce  to  help 
it  along  I  ^vill  be  glad  to  get  it  in  there. 

AIR.  LANiVKxA-N :  It  may  be  interesting  to  the  members 
of  the  Railway  Club  of  Pittsburgh  to  know  that  the  Chamber  of 
Commerce  of  Pittsburgh  has  within  the  past  week  unanimously 
passed  a  resolution  recommending  to  the  Interstate  Commerce 
Commission  that  the  increase  in  rates  for  the  railroads  as  now 
applied  for  in  Washington,  be  granted.  This  resolution  was  not 
passed  by  the  Board  alone,  but  by  the  entire  membership  of  that 
important  body  representing  all  classes  of  citizens  and  all  kinds 
of  business,  and  passed  without  a  dissenting  vote.  If  in  your 
wisdom  you  deem  the  inatter  under  discussion  should  come  up 
before  the  Chamber  of  Commerce,  I  think  you  realize  that  you 
Iiave  sufhcient  friends  in  that  body  to  put  the  matter  before  the 
Board  and  then  to  the  membership  for  action,  and  it  is  so 
eminently  fair,  you  will  have  no  difficulty  in  having  the  matter 
passed. 

PRESIDEXT :  Is  there  any  further  discussion?  If  not  a 
luotion  to  adjourn  will  be  in  order. 

On  AIOTIOX,  Adjourned. 

G         Secretary. 


2U4 


STATEMENT  OF  THE  OWNERSHIP,  MANAGEMENT, 

CIRCULATION,  ETC.,  REQUIRED  BY  THE  ACT 

CONGRESS  OF  AUGUST  24,  1912, 

Of  Official  I'rocccclings — The  Railway  Club  of  Pittsburgh  pub- 
lished monthly,  except  Jtnie,  July  and  August  at  Pittsburgh, 
Pennsylvania,  for  April  1,  1917. 


Coitjity  of  ^IHcghciiy,         "| 
State  of  Pciuisyl'Z'ania,       j 


ss. 


r)cfore  nic,  a  Xotary  Public  in  and  for  the  State  and  county 
aforesaid,  personally  appeared  J.  B.  Anderson,  Secretary,  who, 
having"  been  duly  sworn  according  to  law,  deposes  and  says  that 
he  is  the  editor  and  Publisher  of  the  Official  Proceedings — The 
Railway  Club  of  Pittsburgh,  and  that  the  following  is,  to  the 
best  of  his  knowledge  and  belief,  a  true  statement  of  the  owner- 
ship, management  (and  if  a  daily  paper,  the  circulation),  etc., 
of  the  aforesaid  publication  for  the  date  shown  in  the  above 
caption,  required  by  the  Act  of  August  24,  1913,  embodied  in 
section  443,  Postal  Laws  and  Regulations,  printed  on  the  reverse 
•of  this  form,  to-wit: 

1.  That  the  names  and  addresses  of  the  publisher,  editor, 
managaing  editor,  and  business  managers  are : 

Publisher,  J.   B.  Anderson,  Secretary,  207   Pennsylvania  Station, 

Pittsburgh,  Pa. 
Jiditor,   J.    !').    Anderson,    Secretary,    20T    Pennsylvania    Station, 

Pittsbargh,  Pa. 
Alanaging  liditor,  (None). 
lUisincss  Alanagcrs,   (Xone). 

2.  That  the  owners  are:  (Give  names  and  addresses  of 
individual  owners,  or.  if  a  corporation,  give  its  name  and  the 
names  and  addresses  of  stockholders  owning  or  holding  1  per 
rent  or  more  of  the  total  amount  of  stock.) 

The  Railway  Club  of  I'ittsburgh,  207  Pennsylvania  Station, 
Pittsburgh,  Pa. ;  President  J.  G.  Code,  General  ]\Ianager, 
Wabash- Pittsburgh  Terminal  Railway,  Pittsburgh,  Pa.;  Secre- 
tary,   J.    1>.    Anderson,    Chief    Clerk    to    Su]:)erinten(lent    Alotive 
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Power.  Pennsylvania  Railroad,  Pittsburgh,  Pa. ;  Treasurer, 
F.  H.  Stark,  General  Superintendent,  Montour  R.  R.,  Coraopolis, 
Pa. 

o.  That  the  known  bondholders,  mortgagees,  and  other 
security  holders  owning  or  holding  1  per  cent  or  more  of  total 
amount  of  bonds,  mortgages,  or  other  securities  are:  (If  there 
are  none,  so  state.) 

(None) 

J.  B.  ANDERSON, 

Signature  of  editor,  publisher. 

Sworn  to  and  subscribed  before  me  this  31st  day  of  March, 
1917. 

F.  D.  ECKER. 
[seal]  Notary  Public. 

My  commission  expires  January  15.  19'2]. 
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RAILWAY   CLUB    NOTES. 


The  following  subjects  were  presented  and  discussed  by  the 
several  Railway  Clubs  durin<;-  the  month  of  April,  1917,  as  noted 
below : 

New  York  Railroad  Club,  Harry  D.  Vought,  Secretary, 
95  Liberty  Street,  New  York,  N.  Y. 
Subject — "Railway  Water  Supply"  by  C.  R.  Knowles. 

New  England  Railroad  Club,  Wm.  E.  Cade,  Jr.,  Secretary, 
683  Atlantic  Avenue,  Boston,  Mass. 
Subject— -"Stephenson  and  Transportation"  by  F.  E.  Stanley. 

Canadian    Railway     Club,    Jas.     Powell,    Secretary, 
P.  O.  Box  7,  St.  Lambert,  near  Montreal,  Can. 
Subject — "Railway     Operating    Efficiency     as     Influenced     by 
^Material  and  Supply  Accounts"  by  W.  E.  Symons. 

Richmond  Railway  Club,  F.  O.  Robinson,  Sec'y,  Richmond,  Va. 
Subject — "Blustrated  Lecture  on  TvOndon"  by  A.  B.  Clarke. 

St.  Louis  Railway  Club,  B.  W.  Frauenthal,  Secretary, 
Union  Station,  St.  Louis,  Mo. 
Subject — "Freight  Car  Situation  and  Its  Probable  Solution"  by 
J.  A.  Somerville. 

Southern  &  South  Western  Ry.  Club,  A.  J.   Merrill.   Secretary, 

Box    1205,  Atlanta,   Ga. 
Subject— L^nknown. 

Central  Railway  Club  Buffalo,  N.  Y.,  Harry  D.  Vought, 
Secretary,  95  Liberty  Street,  New  York,  N.  Y. 
Subject — No  iMeetineg. 

The  Railway  Club  of  Pittsburgh,  J.  B.  Anderson,  Secretary, 
207   Penna.   Station,   Pittsburgh,   Pa. 
Subject — "Wanted — A  Freight  Car"  by  A.  M.  Schoyer. 

Copies  of  the  above  papers  can  be  had  upon  application  to 
the  Secretary  at  the  address  given  for  a  nominal  price. 


THE  PENN  COUPLER 


Our  latest  development  of  the  M.  C.  B. 
Coupler,  a  modification  of  our  popular  Pitt  and 
Janney  X  Couplers,  with  latest  Improvements. 


LOCK-SET,   and 

KNUCKLE-OPENER. 

Send  for  blue   prints  and  prices. 

—MANUFACTURED  ONLY  BY 

THE  McCONWAY  ®  TORLEY  CO. 

PITTSBURGH,  PA. 


Our  Best  Salesman! 


Any  of  the  over  FORTY  Rail- 
road Systems  in  the  United 
States  using  our  STREET 
STOKERS  and  MECHANI- 
CAL COAL  PUSHERS. 

LOCOMOTIVE  STOKER  CO. 

General   Office   and   Works 

PITTSBURGH 


50    Church    Street 
NEW  YORK  CITV 


Railway    Exchange 
CHICAGO 
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PINTSCH 
MANTLE   LIGHT 

The  system  that  has  made 
good  wherever  it  has 
been  applied 


SAFETY 
ELECTRIC  LIGHT 

Type  "F"  regulation  en- 
sures constant  lamp  volt- 
age and  long  lamp  life   . 


lie  Sateti  (a[  Heating  i  lifllin?  (o. 


Chicago,  Philadelphia,  Washington,  Boston, 
St.  Louis,  San  Francisco,  Montreal 


2  Rector  St.,  New  York 


METALLIC 
PACKINGS 


/o r  Locomotive 
Piston  Rods,  Valve 

Stems  8C  Air  Pumps 

SECURITY  WRIST  PIN 
LEACH  SANDERS 
GOLLMAR  BELL  RINGER 
INDESTRUCTI3LE  OIL  CUP 
BRAIDED    SWAB,    ETC. 

The  U.  S.  Metallic  Packing  Co. 

PHILADELPHIA 


FIREBOX     FACTS 

1.  Big  locomotives   have   long   wheel   bases. 

2.  Long  wheel   bases   must  be  covered   by  long  boilers. 

3.  Long  boilers  mean   excessive  flue  lengths. 

4.  Excessive  flue  lengths  represent  investment  in  heating  surfaces  of  low 
evaporative  values. 

6.     Shorter   flues   mean   longer  fire  boxes. 

6.  Longer  fire  boxes  (with  combustion  chambers)  of  the  radial  stay  type  are 
dangerous    and   introduce   added   stay   bolt   troubles. 

7.  The  Jacobs-Shupert  sectional  fire  box  (and  combustion  chamber  when 
required)  supplies  the  means  for  designing  locomotive  boilers  of  correct 
economic  proportions  and  at  the  same  time  for  reducing  maintenance 
problems    to    a   minimum. 

"YOURS    FOR    BETTER    BOILERS" 

Jacobs-Shupert  U.  S.  Firebox  Co. 


30   Church  St.,  New  York. 


Works:    Coatesville,   Pa. 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE.  30  CHURCH   STREET,  NEW  YORK 

BRANCH  OFFICES:— CHICAGO,  ST.    LOUIS.    ST.    PAUL,    WASHINGTON,  D.  C 


G-E  Motors  and  Control  Increase  Production  and  Reduce  Maintenance 

Inevitably  —  you  will  electrify 

SOONER  or  later  the  advantages  of  G-E 
MOTOR  DRIVE  are  going  to  become  so  ap- 
parent to  you  that  you  will  ask  our  Engineering 
Organization  to  study  the  conditions  and  require- 
ments of  your  plant — just  as  the  owners  of  the 
equipment  here  illustrated  had  us  do. 


Because  of  its  wide  experi- 
ence in  all  fields  of  indus- 
trial power,  the  General 
Electric  Company  can  ap- 
ply to  the  solution  of  ^out 
power  problems  a  breadth 
of  experience  and  knowl- 
edge   to    which    no    other 


institution  can  lay  claim. 
Furthermore,  the  organiza- 
tion and  resources  of  the 
General  Electric  Company 
stand  squarely  behind 
every  G-E  MOTOR 
DRIVE  to  insure  satisfac- 
tory operation. 


rD 

General  Electric  Company 


General  Office,  Sdienectadtj  N.Y. 


Sales  Offices  in  all  large  cities 

6804 


STANDARD  STEEL  CAR  COMPANY 

(General  Offices-.  Frick  BIdg.,  PITTSBURGH,  PA.  (  BUTLER,  PA. 

OFFICES  \  NEW  YORK  :     170  Broadway  WORKS  ]  NEW  CASTLE,  PA. 

[CHICAGO:     Fisher  Building  (  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,   BOLSTERS,  BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum 


INQUIRIES 
SOLICITED 


TANDEM     SPRING    ATTACHMENTS     ^^„ -' — ''- 

614x8    or   8x8    DRAFT    SPRINGS 
PERFECT  SPRING  PROTECTION 

Butler  Drawbar  Attachment  Co. 

Send  for  Catalog  CLEVELAND,  OHIO 


R 


SC    H   A    E    F    E 
DROP-FORGED 

FOUNDATION  BRAKE   GEAR  DETAILS. 

COMBINE 

MORE  STRENGTH  WITH  LESS  WEIGHT 
Schaefer  Equipment  Company 

Oliver  Building  Pittsburgh,  Pa. 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  281  COMPANIES 

SESSIONS— STANDARD   FRICTION   DRAFT  GEARS 


ARE  IN  USE  BY  205  COMPANIES 

-BOTH  MADE  BY— 


THE  STANDARD  COUPLER  CO. 

CHICAGO:   People's  Gas  Building         NEW  YORK:  30  Church  St. 

J-M  RAILROAD  SUPPLIES 

Roofinzs  Fibre  Conduit  Brake  Lining  and  Blocks 

Packinjs  Locomotive  Lajginz  Electrical  Supplies 

Gaskets  Flexible  Armored  Squirt,  Mastic  Flooring 

Pipe  Coverinjs  Tank,  Car  Heating,  Air  Speedometers 

Hair  Felt  Brake  and  Air  Signal  Hose  Fire  Extinguishers 

Smoke  Jacks  Air  Brake  Expander  Ring  Manual  Slack  Take  Ip 

Asbetos  Wood  Steel  Car  Insulation  for  Air  Brakes 

Waterproofing  Underground  Conduit  Vitribestos  Stack  Lining 

Corks  Asbestos  Cements  Refrigerator  Car  Insulation 

Write  for  Catalogs 

H.  W.  JOHNS  -  MANVILLK  COMPANY 

NEW  YOP.R  CITY 
Braoelies  in  5t  Larj^e  Cities 

Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 

VAPOR  CAR  HEATING  CO  ,inc 

RAILWAY    EXCHAxMGE  CHICAGO 

Successors   to 

Chicago  Car  Heating  Co. 
Standard  Heat  ^  Ventilation  Co..  Inc. 

NEW    YORK  BOSTON.     MASS., 

30    Church  Montreal,  53   State  Street 

WASHINGTON.    D.  C.  Que.  ATLANTA,    GA., 

Munsey    Bldg.  Candler   Bldg. 


Rreight  and  Rassenger 


Of  Ewery  Description 

Pressed  Steel  Specialties 
Tank  Cars  /Wlrt&  Cars 

Pressed  Steel 

Car 

Company 

New  York  Pittsburgh  Chicago  St.  Paul 


FOR 

GREATER  EFFICIENCY 

USE 


H^^^  SOLID-TRUSS  ^■^^■^^  °^^"^ 

FOR 

Freight  and  Passenger  Equipment. 

ALSO 

Pressed  Steel  Journal  Box  Lids. 


DAVIS  BRAKE  BEAM  CO.. 


JOHNSTOWN,  PA. 


FRANK  J.  LANAHAN,  Pres.      CHAS.  J.  GRAHAM,  VIce-Pres.       H.  L.  REPLOGLE,  Gen'l.  Sales  Rep 


s^*!  >T:^^^:i't 


A^\0^ 


,^^^^^o^o"^     ►V-SS* 


CO* 


This  Space  For  Sale 


Adjustable  for  70  to 
J  00  lb.  Rails— 

and  without  adzing  the  ties.  That  is  the  one  big  feature 
of  Q  &  C  8XX  Derail.  It  eliminates  the  necessity 
of  carrying  in  stock  an  assortment  of  derails  for  various 
height  of  rails. 

Made  extra  long,  positive  derailment  is  assured. 
Damage  to  the  derail  by  the  derailment  is  eliminated, 
as  the  wheel  falls  clear  of  the  derail.  Made  in  rights 
and  lefts,  they  can  be  applied  at  any  point— easily 
being  installed  by  one  man  in  five  minutes  time. 

Q  &  C  Derails  installed  at  every  freight  (rack  turnout  will 
soon  prove  an  economical  investment, 

Madr  in  no-inns  si.vi-f:  (uuJ  fi/pes.      Send  for 
complctr  literature  on  Q  \i-  C  Derails.' 


The 


Qa^^G 


Co. 


NEW  YORK  ST.  LOUIS 

90  West  Street     Railway  Exchange  Bide 


CHICAGO 
Peoples'  Gas  Bldg 


The 


Derail 


m 


rTTTunm 


SUYDAM'S  ProtecUve  PAINTS 

[o[  M  (ars  «> 


■MANUFACTUnCO  BY- 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  618T    AND  BUTLER  ST6., 

BCLL  PHONE.  •4*  risK.  PITTSBURGH,  Pa 


This  Space  Tor  Sale. 


FOR    SALE 


BRADY  BRASS  CO. 

MANUFACTUncflS   OF 

CYPRUS  BRONZE    FOR   LOCOMOTIVE  and    CAR   BEARING   USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR  BEARINGS 

eineral  Offlcs  and  Works,  170-182  Fourteenth  St.  and  169-176  Fifteenth  St.,  Jrsiy  City.  H.  J. 

DANIEL  M.  BRADY,   PRESIDENT 

TYPE  A  SUPERHEATER  LOCOMOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St.,  New  York. 


Peoples  Gas  Bldg.,  Chicago. 


TURN   BUCKLES 


STEEL  CAR  FORGE  COMPANY 


PITTSBURGH 


"FORaiNQ  SPECIALISTS" 
NEW  YORK 


CHICAGO 


FOR    SALE 


Electrical 

Uses 


a 


ARISTOS 

COPPERWELD 


9» 


Mechanical 

Uses 


A  COPPER  CI^AD  STEEL  WIRE 

Product  of  the  COPPER  CLAD  STEEL  CO.,  Pittsburgh,  Pa. 
Drawn  and  Sold  Exclusively  by 

PAGE  WOVEN  WIRE  FENCE  CO.,      -     -     Monessen,  Pa. 


FOR   SALE 


I 

TORCHES 

l/jbi 

V 

Gem  Torches  Save  You  Money 

Exhaustive    tests   by   largest   railway 
systems     have      proven     that.     Gem 
Brazed  Seam  Torches  do  save  money. 
Let  us  prove  it.     Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH,  PA. 

Graham  Nut  Company 

RIXXSBURGH.   RA. 


MANUFACTURERS  OF 


Hot  Pressed  Nuts,  Gold  Punched  C.  &T.  Nuts 
Bolts,  Lag  Screws,  Wasliers,  Etc 


This  Space  For  Sale 


\\  L-Il  vou  ?ce,  bovs  it's  the  onlv  one  I  ever 
liad : 

An.l  it's  served  me  ])rett3'  well.  In  fact  I 
know  of  only  OXE  thing  that  has  a  service 
recorrl   anythin??  like   as  good,  and   that's  a 


loco,  bearing.  You've  tried  all  the  others 
maybe  —  had  your  troubles  with  'em  too. 
Wiiy  not  give  MY  pets  a  chance   XOW? 

\Vhat  say? 
Then  irritf 

Johnson  fij?^^^/^^A^y 

New  Castle,  Pa. 

Sales    Offices:    New    York,    Buffalo,   Cleveland,     Cincinnati,     Detroit 
Chicago,    San    Francisco 


We  also  make 

all  styles  and 

sizes  of 

BRONZE 

BUSHINGS 


k£|^^iWWMW««W«««**MM*^*«M««M^W4*^*4^W«M*^^«*«M^I*%M^M%MM»«P4*«MM#^M^7«**MM*«*«r  j 


THE 


EOULd'J  HPttA 5Y5TEM 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW  YORK 


Roller-Bearing  Compound 
Piston  Air  Drills 


Roller 
Bearings 


No.  32 
L 


The  One=Man 

Staybolt 

Machine 


Corliss 
Valves 


FURNISHED  ON  TRIAL  FREE.  WRITE  NEAREST  BRANCH 

INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago  :  New  York  :  Pittsburgh  :  Detroit :  San  Francisco  :  Birminsham :  Montreal,  Que. 


MANNING,  MAXWELL  &  MOORE, 

ROBT.   A.    BOLE,   MANAGER,    PITTSBURGH  BRANCH 

LONG  DISTANCE  TELEPHONE   CALL.     GRANT  67 


Ra^ilwaiy  and  Mzk^chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers and  complete  Machine  Shop  and  Foundry  Equipment 


NA TIONAL  w',r,L  COMPANY 

MANUFACTURERS    OF 

''STAR  SPECIAL" 

Reg.    U.    S.    Patt.    Oflf. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,     N.     Y.         Pittsburgh.     P..  ^17"^^^"?°^^;.   ^^ 

c  r>  «^i       1      J     /->  New   York   Office : 

Sayre,    Pa.  Cleveland,    O.  jjg    VVEST    34th    STREET 

New     York    City,    N.     Y.  Phila.     Office: 

606    FRANKLIN     BANK    BLDQ. 


BRAKE  SHOES 

AMERICAN  BRAKE  SHOE 
&  FOUNDRY  COMPANY 

30  Church  St.,  New  York 
322  So.  Michigan  Ave.,  Chicago  Chattanooga,  Tenn. 


Mahr  Oil  Furnaces 

FOR 

Annealing,  Forging, 

Flanging    and    General 

Industrial  Heating 

Mahr  Manufacturing  Co. 

Minneapolis 


NATHAN    MANUFACTURING    CO.  I 

Amity  and  Lawrence  Streets  y 

FLUSHING,    LONG    ISLAND,    N.    Y.  t 

1612  Old  Colony  Building,  Chicago.  > 

Monitor.  Simplex  and  Nathan  Injectors  \ 
for  Locomotives 

AND  ,  ; 

Sight-Feed  Lubricators. 

All  Specially  arranged  for  High'Pressure  Engines.  1- 

STEAM  FIRE  EXTINGUISHERS  FOR  SWIICHING  AND  YARD   ENGIHES.  l 

Boiler  Washers,   Boiler  Testers,   Rod  and  Guide  i 

Oil  Cups,   Etc.  :■ 

SOLE   AGENCY      FOR    THE  / 

Coale    Muffler    G    Safety    Valve    Co.,    Inc.  \ 


ESTABLISHED      1884 


SIPE'S   JAPAN   OIL 


"STRENGTHENS,    DRIES,    AND    WATERPROOFS; 

Add  Sipe's   Japan  Oil  And  Improve  the  Painl". 
IN  DAU.Y  D8E   BY  ALL  THK  LKADIN'G   RAILROADS   IN    THE    UNITKI)  .>«TATEP 


MANUFACTURED     ONLY     BY" 


CHICAGO  ILL  JAMES  B.  SIPE  Sl  CO.  Pittsburgh,  pa. 


UOGOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 
Can  be  worked  from  cab    or 
foot  bod/i  while  running. 


A  catalog  or  call   by  Representative 
for   the   asking.     iS     ff     &     ^     0 

HBiDBsteafl  Valve  If|.  Co., 

Works:  Homestead,    Pittsburgh,  P>. 


=:  FARLOW  DRAFT  ATTACHMENT  > 

i  TWIN  M.  C.  B.  DRAFT  SPRINGS 
For  OR 

I       FRICTION     DRAFT    GEARS 

THE  T.  H.  SYMINGTON  CO. 

New  York  Chicago  Baltimore  Rochester 


BALL'S  OXOLIN  «■=• 

VARNISH  REMOVER  ,.«..t,..o  SPIRIIS 

THE   loEAL   PAINT  OIL 

Ball  Chemical  Co. 


^".IF^P^  o°"'^^c^       .  Fulton  Bldg..  PITTSBURGH,  PA. 

63  W.  Van  Buren  Street.  * 


Logical  Construction 

is  a   feature   of 

BO  YER 

Pneumatic  Hammers 


No.  SOX  Boyer  Riveting  Hammer.     Capacity   IS/g  inches. 
Length   overall  only   21^   inches. 

Boyer   Hammers  are   made   in   three    parts,   cylinder,   handle    and 
valve— a   construction   which    facilitates   examination,    cleaning   and 
repairs,  and  extends  the  life  of  the  tool  indefinitely. 
Write  for  Hammer  Bulletin  124. 

CHICAGO  PNEUMATIC  TOOL  CO. 

PITTSBURGH:     10  and   12   Wood   St 
1052  Fisher  Bldg.  52  Vanderbilt  Ave. 

CHICAGO  Branches  Everywhere  NEW  YORK 


H.    H.   HEWITT,    President. 


W.     H.     C  R  O  F  T.    V  I  C  E-  P  R  ES  I  D  E  N  T 


MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 


JOURNAL 
BEARINGS 


FOR    LOCOMOTIVE    WEARING    PARTS, 


FOR 


{ 


FAST  PASSENGER  CAR  SERVICE, 
HEAVY  FREIGHT  CAR  SERVICE. 


MAGNUS    COMPANY 

111    BROADWAY,    NEW   YORK. 


DURABILITY  COUNTS 

DIXON'S  gIAVhS'Ib  paint 

is  the  "LONGEST  SERVICE"  paint.  Recom- 
mended and  largely  used  as  standard  by  rail- 
road econoinists,  and  engineers,  throughout 
tlie  entire  world,  for  bridges,  steel  cars,  tanks, 
^iQ-nal  apparatus  etc.  Made  in  FIRST  QUAL- 
ITY onlN.  Write  us  for  long  service  records 
and  hookler  No.  152-B. 

Made  in  JERSEY  CITY.  N.  J.,  by  the 

JOSEPH    DIXON    CRUCIBLE    COMPANY 

ESTABLISHED  1827 


pIXON-S 

.#IS^:  PAINT 

yCKStVCI 


THE  NATIONAL 

Quadruple  Shear  Yoke 

FOR  PASSENGER  AND  TENDER  SERVICE 

Illustrations  and  Details  on  Application 

The  National  Malleable  Castings  Co. 


Cleveland  Chicago 

Sharon,  Pa. 


Indianapolis  Toledo 

iVlelrose  Park,   III. 


PEERLESS 


MECHANICAL   RUBBER   GOODS  AND  PACKINGS  HAVE 
THAT  DURABILITY  DEMANDED  BY  RAILROADS. 


Peerless  Rubber 


.  Co. 


BOSTON 


31   WARREN  ST.  NEW  YORK 

CHICAGO  PHILADELPHIA  MINNEAPOLIS 


Specialization 

Produces  Highest  Efficiency 


Air  Brake  building  is  a  business  in 
itself — and  one  of  the  most  important, 
because  of  the  lives  and  property  the 
Air  Brake  protects.  It  is  a  specialist's 
business,  and  to  obtain  best  results, 
should    be    conducted    b\      specialists. 


Westinghouse  Air  Brake  Co. 

General  Olfiees  and  Works,  Wilmerding,  Pa. 


Westinghouse 
Electric  Arc  Welding  Outfits 

have  reduced  the  repair  costs  in  many  railroad  shoos. 

They  save  their  cost  in  three  months  time. 

Full   information    on   request. — Booklet   3049-A. 

Westinghouse 
Electric  Motors  for  Railroad  Shops 

Pressed-Steel    Types    for    either    alternating    or    direct 

current.     Rugged,  serviceable,  efficient  and  long  lived. 

Full  j-^formation  on  request. 

Westingliouse  Electric  &  Manufacturing  Co. 

Sales  Offices  In  All  /ulfN  f AST  PITTSBLRGH 

(   W   ) 

Large  American  Cities  Vispjyy  PENNSYLVANIA 


210-2  TYPE   LOCOMOTIVES 


Total  W'eiglit  of  Engine,  352,5U(J  pounds;  Weight  on  Drivers, 
293,000  pounds;  Diameter  of  Drivers,  57  inches;  Tube  Length, 
17  feet;  Boiler  Pressure,  190  pounds;  Cylinders,  28x32  inches; 
Maximum  Tractive     Power,   71,200   pounds. 

Because  of  its  long  rigid  wheel  base  many  railroad  offi- 
cials have  had  to  eliminate  the  2-10-2  type  when  consid- 
ering  more    powerful    locomotives. 

Lateral  motion  driving  axles  and  boxes  were  applied  to 
the  New  York,  Ontario  &  Western,  2-10-2  type  locomo- 
tives to  reduce  the  rigid  wheel  base  to  that  which  is  in 
common  use  on  Consolidation  and  Alikado  type  loco- 
motives, and  at  the  same  time  secure  the  advantages 
of  the  ten-coupled  wheel  arrangement  with  the  resulting 
increased   capacity  of  the   locomotives. 

Write  us  for  further  information  regarding  the  lateral 
motion  device 

AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET.  NEW  YORK 


YOU  GET  THE  MAXIMUM   OF  DURABILITY   FROM   OUR 

SEMAPHORE  ENAMEL 

All  colors — Write  to  us  for  samples. 

Yarnall   Paint  Company 


MANUFACTURERS 


PHILADELPHIA 


READING  SPECIALTIES  COMPANY 

GENERAL    OFFICE    AND    WORKS,   READING,   PA. 


BRANCH  OFFICES 

N.'\v  York.  Ill  ]5r..ii,l\v;.y  WMsliiiiKron.  Col,  ,r;,(]. .  Kiiil.liiij,'. 

(  [ii.-;mi).  Piaiiway  L\(_-haiitrt'  lildtr.  Pittshuryli.  Oliver  Jiiiiliiintr 

Atlanta,  Fourth  Natl.  Bank  Bldtr.  Denver.  First  National  Bank  Bldg. 

Los  AiiKele.s,  W.  H.  Helnnaii  I'.ldtr- 


"Reading"    Guard    Rail    Clamps        "Reading"    Rerailers    &    Clamps 
"Reading"     Rail     Benders  "Reading"     Compromise    Joints 


Railroad  Repair  Shop  Equipment 

Combining  all  modern  features  for 
rapid,  convenient  operation. 

MACHINE  TOOLS 


STEAM    HAMMERS 


ELECTRIC 

TRAVELING 

CRANES 


P.  &  W. 
SMALL  TOOLS 
AND  M.  C.  B. 

GAUGES 


Niles  New  /VIodel  Driving  Wheel  Lathe 
Has  broken  all  wheel  shop  records. 


WRITE   FOR  CATALOGU 


NILES -BEMENT  POND  CO 

111  Broadway,  New  York.        Pittsburgh  Office,  Frick  Building. 


500  RAILROAD  SHOPS 

Have  Adopted  Thermit  Welding  as  a  Standard  for  Frame  Repairs 

The  list  of  railroads  using  Thermit  includes  practically  every 
system  from  the  sinall  road  having  only  a  few  locomotives  to  the 
largest  system  having  many  thousand  locomotives. 

The  superheated  liquid  Thermit  steel  is  produced  in  bulk  and 
poured  all  at  once  into  a  mold  surrounding  a  broken  section,  re- 
sulting in  the  perfect  amalgamation  of  the  Thermit  steel  with  the 
parts  with  which  it  comes  in  contact.  The  fact  that  those  parts 
are  first  preheated,  makes  the  weld  doubly  sure. 

Remember  that  the  greatest  railway  systems  in  the  world  use 
hundreds  of  thousands  of  pounds  of  Thermit.  They  do  not  use  it 
for  any  reason  except  that  it  "delivers  the  goods,"  and  has  proved 
itself  the  most  profitable  investment. 

Full  information  is  given  in  our  instructive  pamphlet  Xo.  2167, 
"Tiiermit  Locomotive  Repairs,"  and  shows  how  effectively  and 
economically  the  process  can  be  used.    Send  for  a   copj'  todaj-. 

GOLDSCHMIDT   THERMIT    COMPANY 

120  BROADWAY,  NEW  YORK 

329-333  Folsom  St.,  San  Francisco;  103  Richmond  St.,  W., 
Toronto,  Ont.;  7300  So.  Chicago  Ave..  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.    S.   A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves    flue    troubles. 
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PROCEEDINGS  OF  MEETING, 
MAY  25,  1917. 

The  regular  montlily  meetin^L;'  was  ealled  to  order  in  the 
au(lit(M-ium  ct  the  Commereial  Chih,  1  Mttslnir^h.  Ta.,  at  S  o'clo'^k, 
p.    .M.,  with   Tresident  j.  G.   Code  in  the  ehair. 

The  following-  gentlemen  registered  : 

MEMBERS. 

Amsbary.  D.  H.  Kindle,  W.  L. 

Anders(jn,  A.  E.  l^anslierry.  W.  B. 

Anderson,  J.  li.  Lobez,  P.  L. 

Arnold,  ].  G.  Eong,  R.  M. 

Babcoek",  F.  1 1.  Eowe,  W.  D. 

Barth,  J.  W.  Lynn.  W'm. 

Batty,  John  ^^larrion.  S.  R. 

Berghanc,  .\.  L.  Max  lock,  E.  A. 

Brock,  T.  MeVer,  W.  j. 

P.nrket,"C.  AV.  >.Iott.  v^.  E." 

Chester,  C.  T.  McClumpha.  H.  E. 

Clark,  C.C."  AIcCoHnm,G.  C. 

Cline.  W.  A.  AIcDc^nnell,  F.  A'. 

Cocavnc,  W.  H.  McKinstrv.  C.  H. 

Code,  T.  G.  ^fcXnltv.  E.  :\I. 

Cornelius,  R.  D.  Xeel, '1'.  M. 

Courtney,  D.  C.  Earrv.  \\m.  I. 

Cunningham,  R.  I.  T'arke,  E.  EI. 

Cunningham,  \V.  P.  I'ennington,  E.  W. 

Daly.  1\  J.  Price.  G.E. 

Dambach.  C.  O.  Proven,  J. 

DeVore,  PET.  Ral)old,  \\'.  E. 

Duffy,  J.  E.  Rea,  C.  S. 

Emery.  E.  Scliaal.  A.  E 

Farriuhar,  E.  C.  Schaich,  AA'.  T^. 

Eerr'en,  R.  O.  Scott,  R.  T. 

Eields.  D.  T.  Seiss,  AA'm.  C. 

Eulton,  A.  AP  Sliortl-iill,  R.  R. 

Gale,  C.  H.  Sleeman.  A^^  C. 

C.rewe,  IE  F.  S|)ielmann.  E  .\. 

Grieve,  R.  E.  Staneart,  R."  A. 

Gross,  C.I  I.  Stark,  E.  IP 

Haynes,  J.  E.  Stillings,  AA'm. 

ITeckmon,  C.  J.  Stucki,  A.. 

Howe,  D.  M.  Tavlor.  lames 

Huchel,  H.  G.  Thomas',  J.  PI. 

Katzin,  AA'm.  Thurlby,  A.  R. 
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\'(inKrooli.  F.  F.  Williamson.  T-  A. 

Warno.J.C.  W'ykc.  J.  W." 

Wegener,  II.  /afra.  ('arlos  dc 

\ISlTOUS  ^ 

.Ague,  l-'red  Kerr,  \\\  AT. 

Thrown.  A.  W.  Levier.  F.  L. 

]5urk,  Wm.  T.  Fyndon,  (leorgc  W. 

Conrov.  F.  W.  Marvin,  C.  IT. 

I^avis.  Chas.  L.  l\e\n<)lds,  I.  D. 

Davis.  D.C.  Robertson^J.  F. 

(^arratt.  L.  W^  Shock,  G.  S. 

(lOve,  Wm.  G.  Steiqcrwalt.  R.  V\l. 

Uaoan.W.  T.  Trist.  N.  B. 

1  [anna.  Wm.  Ward.  W.  H. 

1  lorn,  G.  L.  Welkcr,  Frank 

Iohnson,R.  C.  WriQht,  A.  II. 
A'ial.  F.  K. 

The  roll  call  \\as  dispensed  with,  the  record  of  attendance 
being"  had  from  the  registration  cards. 

The  reading"  of  the  minutes  Avas  disjienscd  with  bv  consent, 
and  they  Avere  approved  as  published. 

The  Secretary  read  the  following-  list  of  applicants  for 
membership : 

Burg-oon.  J.  A..  Chief  Passenger  Clerk,  B.  &  O.  R.  R..  4414 
Fifth  Avenue.  Pittsburgh,  Pa.  Reconnncndcd  by 
T.  A.  Si)ielmann. 

Field.  Frank  R..  District  i\fanag;er.  Bird-Archer  Co.,  1503  First 
National  Bank  lUulding-,  Pittsburgh.  Pa.  Recommended 
by  J.  F.  Hayncs. 

McLain,  J.  F.,  vSales  ]\Ianag;er,  AIidvale-Cam1)ria-\\'orth,  1821 
Oliver  Building".  Pittsburgh.  Pa.  Iveconnnended  by 
Frank  J.  Lanahan. 

PRFSIDFXT:  As  soon  as  these  apj^lications  have  been 
approved  by  the  Executive  Committee  the  gentlemen  will  be- 
come members,  upon  the  payment  of  one  }ear's  dues,  without 
further  action. 

The    Secretary    announced    the    death    of    G.    F.    Trautwein 

209 


Avho  became  a  ineiii1)er  of  the  Club  February  25,  1916  and  died 
jMarch  27,  1917. 

PRESIDENT:  An  appropriate  memorial  minute  will 
appear  in  the  next  issue  of  the  Proceedings. 

PRESIDENT:  If  there  is  no  further  business,  we  are  to 
hear  a  paper  on  "A  Survey  of  the  Mechanics  of  the  Chilled 
Iron  Car  Wheel"  to  be  presented  by  Mr.  George  W.  Lyndon, 
President  of  the  Association  of  Alanufacturers  of  Chilled  Car 
Wheels,  assisted  by  ]Mr.  F.  K.  Mai,  Consulting  Engineer.  It  is 
my  understanding  that  Air.  Lyndon  is  to  speak  first  and  I  there- 
fore take  pleasure  in  introducing  to  you  Air.  George  W.  London. 

A    GENERAL    SURVEY    OF   THE    MECHANICS 
OF  THE   CHILLED   IRON   CAR   WHEEL. 


By  George  W.  Lyndon. 
F.    K.    Vial. 


Mr.  President  and  Gentlemen  :  To  receive  an  invitation  to 
appear  before  The  Railway  Club  of  Pittsburgh,  located  as  it  is 
in  this  busy  and  thriving  mart  of  the  steel  industry,  is  indeed 
an  honor.  We  assure  }ou  that  the  opportunity  is  appreciated, 
and  it  will  be  our  endeavor  to  tell  you  something  about  the 
Chilled  Iron  Wheel. 

"Tell  me,"  said  a  business  man,  "why  is  it  that  steel  has 
supplanted  iron  in  the  rail,  wood  in  the  car,  and  multitudinous 
parts  of  the  car  and  track  structure,  and  has  never  succeeded  in 
making  appreciable  inroads  on  the  Chilled  Iron  Wheel."  The 
reply  was  that  the  material  known  as  Chilled  Iron  has  been  found 
by  continuous  use  for  sixty-seven  years  to  be  the  best  adapted  for 
the  service,  and  its  superiority  is  not  entirely  liecause  of  scientific 
processes  whicli  have  been  used  in  making  the  wheel,  but  prin- 
cipally because  of  the  material. 

Chilled  Iron  has  remained  in  the  forefront  ever  since  its 
introduction  in  1850,  and  is  today  an  important  factor  in  the 
nation's  commerce,  and  this  is  because  it  possesses  inherent  quali- 
ties which  are  not  found  in  other  metals,  and  its  principal  char- 
acteristics are  its  ability  to  carry  any  load  that  can  be  supported 
by  the  steel  rail  without  crushing  or  flowing,  and  these  features 
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«>t  Chilled  Iron  will  be  proved  by  scientific  data  in  another  part 
of  this  paper. 

We  must  confess  that  we  have  not,  until  (|uite  recently,  made 
a  sufficient  study  of  the  fundamentals  of  Chilled  Iron,  and  the 
mamifacturers  arc  perhaps  to  blame  for  not  having  ascertained 
the  tremendous  increased  duty  required  due  to  increased  loads, 
with  particular  reference  to  heat  stresses  developed  in  service 
from  brake  application.  Xevertheless  since  the  year  of  1909, 
when  the  manufacturers  assembled  and  organized  an  Association 
known  as  the  Association  of  Manufacturers  of  Chilled  Cat; 
Wheels,  we  have  made  a  close  study  of  the  wheel  and  its  ex- 
acting conditions  of  service,  and  the  result  has  been  that  wc 
have  been  enabled  to  make  recommendations  to  the  associations 
with  whicli  we  have  had  to  deal,  for  improved  standards. 

Our  greatest  accomplishment  was  in  the  year  of  1909, 
when  we  succeeded  in  establishing  three  standard  patterns  for 
the  thirty,  forty  and  fifty-ton  cars,  and  substituted  these  three 
patterns  for  the  hundreds  of  special  patterns  which  were  used 
not  only  by  the  manufacturers,  but  by  the  railways  themselves 
who  manufactured  their  own  wheels. 

Uniformity  of  design  was  therefore  established  in  the  year 
of  190C),  and  this  was  the  first  concerted  recommendation  of  the 
manufacturers  as  a  whole,  and  placed  these  designs  in  line  for 
further  improvement. 

We  were,  therefore,  certain  that  all  of  the  manufacturers 
represented  in  our  association  were  making  wheels  from  the 
same  general  pattern,  which  was  a  step  in  the  right  direction. 

That  the  general  design  was  good  has  been  proved  by  con- 
tinuous service :  nevertheless  we  have  been  able  to  discover  some 
improvements  in  design,  which  we  have  undertaken  to  have  ap- 
proved by  the  ^Master  Car  T>uilders'  Association,  but  thus  far 
we  have  not  been  able  to  secure  our  suggested  improvements. 

\\'e  may  say  frankly  that  the  work  which  has  been  done  for 
the  past  eight  years  by  our  association,  in  conjunction  with  com- 
mittees and  other  associations  with  which  we  have  had  to  deal. 
has  not  yielded  us  material  results :  nevertheless  we  have  gone 
along  in  our  work  with  committees,  with  associations,  with  gov- 
ernment bureaus,  with  state  universities  and  with  railway  clubs, 
ail   for  educational   purposes,  firmly  believing  that  we  were  on 
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ihc  rii^lit  track  ami  that  sooner  or  later  our  recdinmeiulatioiis 
would   Ik-  endorsed. 

There  is  no  question  from  our  viewpoint  but  what  \ve  are 
entitled  to  an  increased  danye,  yet  the  Piaster  Car  JUhlders  sav 
that  an   increased  ilange  is  unnecessary. 

We  iK'lieve  that  it  is  just  as  necessar\  to  in.crease  the  flange 
section  as  it  is  necessary  to  increase  all  other  sections  of  tlie 
wheel  \vhcn  increased  duty  is  imposed,  and  notwithstanding' 
the  fad  that  the  Master  Car  I'.uilders.  in  their  last  re])ort,  stated 
that  no  increased  llani;e  width  was  necessary,  we  liave  just  l)cen 
advised  that  this  matter  is  ])y  no  means  settled,  as  far  as  other 
associations  are  concerned,  and  that  a  movement  is  again  in 
])roccss  of  investigation  to  determin.e  whether  the  hundreds  of 
thousands  of  flanges  that  are  now  in  use  wdiich  are  wider  than 
the  present  M.  C.  D.  standard  flange,  are  not  entirel}-  in  har- 
mony with  the  present  track  standards. 

Wdien  th.is  (|uesti(m  is  answered,  and.  gentlemen,  tlie  ques- 
tion lu'  track  clearance  ought  to  have  l)een  answered  long  ago. 
wc  will  then  have  an  oiiportunitv  to  present  to  the  ^Master  Car 
Builders'  Association  a  flange  with  an  increased  factor  of  safety, 
which  we  i)elieve  we  are  entitled  to. 

Tile  mechanics  of  the  chilled  iron  w  iieel  have  never  been 
investigated  except  in  a  verv  su])erficial  way.  The  fundamental 
])roperties  of  chilled  iron,  such  as  specific  gravity,  modtflus  of 
elasticity  for  varying  tensile  strengths,  action  luider  repeated 
stresses,  relation  of  operating  conditions  to  temperature  stresses, 
etc..  are  not  established.  Dollars  are  spent  in  the  investigation 
of  steel  wdiere  cents  are  devoted  to  chilled  iron.  In  the  face  of 
this  neglect  the  chilled  iron  wh.eel  by  sheer  merit  survives  the 
struggle  for  existence.  A  belated  pause  to  consider  the  basis 
for  this  vitality  will  not  be  wasted.  If  the  properties  of  chilled 
iron  were  fully  understood  and  properlv  used  in  the  wdieel,  a 
large  return  on  the  meager  ex])en(liture  for  investigation  wotfld 
flow  in  upon  the  manufacturers  in  the  way  of  increased  profits 
and  to  the  railroads  in  the  wav  of  reduced  costs. 

Its  economic  imi)ortance  can  lie  realized  vhen  it  is  borne 
in  mind  that  there  are  25.000,000  such  wdieels  in  service,  rep- 
resenting 8.000,000  tons  of  metal,  requiring  an  annual  produc- 
tion of  3,000,000  wheels,  or  approximately  1,000,000  tons  of 
chilled  iron  to  replace  those  worn  out  in  service. 
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lis  su])r(.'inacy  for  railw.'iy  transportation  lias  l)c'cn  secured 
because  U  possesses  ])ro])erties  tliat  are  more  nearly  ideal  for 
that   Service  than  is  enjoyed  by  any  other  type  of  wheel. 

AniouLi'  the  advanta;.';es  which  have  contributed  to  its  en- 
viable  re|)Utation  are  the    following-: 

I'lKST: — Hardness  of  tread,  which  qives  a  maximum  serv- 
ice for  the  least  loss  of  metal. 

vSivCoxd: — The  coefficient  of  friction  Ix'tween  wheel  and 
brake  shoe  is  2','^/c  i^reater  than  developed  bv  steel  imder  the 
same  ]M'essures.  This  is  of  great  advantaije  in  reducinij  the 
strain  on  the  bral<e  ri^-i^inL^"  and  trucks,  giving-  greater  capacity 
to  air  cylinders  and  air  pumj^s  on  the  engines,  etc. 

Third: — The  durability  of  ])rakc  shoes  when  used  on 
chilled  iron  is  2^^/c  to  100%  greater  than  when  used  on  steel, 
the  variation  depending  upon  the  type  of  shoe  used.  The  slow- 
wearing  insert  shoes  commonly  used  on  chilled  iron  wheels 
cannot  be  used  on  the  steel  wheel  on  account  of  their  scoring 
action. 

FouKTH  : — The  abrasion  between  a  chilled  iron  tlange  and 
a  steel  rail  is  much  less  than  that  of  a  steel  flange  against  steel 
rail.  The  chilled  iron  flange,  therefore,  reduces  the  loss  in  metal 
froTU  the  flange  and  also  from  the  rail,  w  hich  is  au  item  of  great 
economic   impc^rtance. 

FiF'iii: — That  jjart  of  train  resistance  which  is  developed 
thru  flange  friction  and  tread  slippage  is  materially  less  in  the 
case  of  chilled  iron  wheels  than  with  steel  wheels.  This  is  one 
of  the  most  important  items  of  economy  in  connection  with  the 
chilled  iron   wheel. 

SixTii  : — A  chilled  iron  tread,  on  accoimt  of  the  absence 
of  ductility,  retains  its  rr)tundity  to  a  greater  extent  than  is  pos- 
sible in  treads  made  of  steel  Large  numbers  of  broken  rails 
have,  ])y  thorough  investigation,  been  found  to  have  been  caused 
by  eccentric  wheels.  The  ordinary  flat  spots  of  2^/2  inches  oc- 
curring in  the  chilled  iron  wheel  do  not  i)roduce  anything  like 
the  impact  blow  that  is  developed  in  the  case  of  an  eccentric 
wheel.  In  case  the  flat  spot  is  iron  out,  an  elongated  flat  spot 
or  an  eccentric  wheel  is  ]:)r(^(luccd.  Th.is  does  not  occur  in  the 
chilled    iron    wheels    and.   therefore,    a    noise   is    developed    such 
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that   the   location   of   the   defect   is  ahvavs   fh>covere(l,    which   is 
not   the  case   with   the  eccentric   wheel. 

Skventh  : — The  scrap  value  of  a  chilled  iron  wheel  is  rel- 
ati\ely  y^reater  than  that  of  any  other  material,  largely  on  ac- 
count of  the  scattered  locations  of  wheel  foundries  tlu'out^hout 
the  country.     This  is  especially  true  in  the  \\'est. 

Eic.iiTn:  : — Chilled  iron  will  carry  heavier  loads  without  dis- 
tortion or  cold  rollin<i"  the  surface  metal  than  is  possible  with 
other  metals. 

XiNTii : — Xo  ex])ensive  lathes  are  required  for  machining 
treads,  thereby  saving'  a  large  investment  in  shop  and  machinery. 

It  is  not  the  imri)ose  (^f  this  paper  to  dwell  upon  the  eco- 
nomic ])hase  of  the  sul)iect,  for  this  is  fully  esta1)lislied,  but 
rather  to  olfer  a  few  suggestions  that  will  idtimately  lead  to  a 
more  intellig'cnt  clesig;n  and  classification  of  wheels  for  the  serv- 
ice they  are  to  perform.  Since  1875  wheel  loads  have  increased 
500%,  axle  weights  205%  and  wheel  weights  75%.  The  phe- 
nomenal growth  in  wheel  loads  is  shown  in  Figure  i. 
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YEAR    OF  INTRODUCTION. 
Fig.   1. — Increases    in    Loads    Carried    on    Each    Wheel;    also    in 
Weights  of   Standard  Axles  and   Wheels  Since   1875. 
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Fi<;iiri'    2   shows    the  6^^x12   axle   and   wheel   used   on  the 
Pennsylvania  and  Tnion  Pacific  Railroads. 
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CAPACITY  OF  AXLE 
60,000-  L&5 


Fig.  2. — Section  of  a  33   In.  Wheel   Mounted  on  a  e'/oxlZ  In.  Axle — 
The  Largest  Axle  Applied  to  Cars  or  Locomotive  Tenders. 

Xotwithstandini;-  this  ra])id  development,  statistical  infor- 
mation shows  that  the  number  of  wheel  failures  durinj^  the  past 
lo  years  are  far  less  in  ijercentag'e  than  durine  the  decade  prior 
to  the  introduction  of  the  loo.ooo-pounds  capacity  car.  This 
favorable  record  has  delayed  a  study  of  the  relations  of  stresses 
originating^-  in  service  and  the  factor  of  safety  in  different  parts 
of  the  wheel.  An  analysis  of  \\heel  failures  strongly  indicates 
that  the  majorit^'  occur  because  of  an  entire  disregard  of  rules 
of  standardization  and  extremely  unfair  usage. 

A  few  vears  ago  it  was  not  uncommon  to  find  articles  in 
railway  journals  intimating  that  it  was  doubtful  whether  the 
wheel  load  under  a  fifty-ton  car  had  not  passed  the  limit  that 
could  safely  be  carried  by  a  chilled  iron  wheel.  Recently,  how- 
ever, the  absence  of  such  articles  are  particularly  noticeable. 

During  the  years  igi.i  and  1015  the  M.  C.  B.  Wheel  Com- 
mittee  made   a   special   effort  to  collect    from   all   railroads  and 
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tabulate  all  failures  of  chilled  iron  wheels  with  particular  ref- 
erence to  flange  failures  and  cracked  plates.  Contrary  to  ex- 
])ectations.  extremely  few  broken  flanges  were  reported  and 
the  item  of  cracked  plates  were  30  per  cent  more  prevalent  in 
the  (XD,ooo-pounds  capacity  cars  than  in  the  loo.ooo-pounds 
capacity  cars,  and  more  than  half  of  the  cracked  plate  wheels 
in  the  30-ton  cars  were  conflned  to  cars  above  42,000  pounds 
light  weight,  which  constitutes  less  than  five  per  cent,  of  the 
total  equipment  in  that  class.  This  indicates  that  the  load  car- 
ried is  not  a  true  criterion  of  stresses  developed  within  the  wheel. 

It  is  certain  that  wheel  failures  woifld  be  practically  elim- 
inated if  the  magnitude  and  intensity  of  the  internal  stresses, 
which  arc  developed  by  various  operating  conditions,  were  fully 
established  and  the  wheel  designed  and  used  accordingly.  Xo 
investigation  along  these  lines  has  ever  been  attempted  by  com- 
mittees that  fix  wheel  standards,  and  the  rules  established  by 
manufacturers  are  not  officially  recognized.  If  we  review  the 
M.  C.  B.  proceeding's  we  find  hundreds  of  pages  of  valuable 
information  regarding  the  ])roperties  of  brake  shoes  and  other 
parts  of  the  car  but  nothing  whatever  to  indicate  a  constructive 
effort  to  establish  the  fundamental  properties  of  chilled  iron  or 
the  origin  and  magnitude  of  the  stresses  within  the  wheel. 

Inasmuch  as  loads  50  per  cent  in  excess  of  those  required 
LUider  100.000  pounds  capacity  cars  are  now  safely  carried  by 
chilled  iron  wheels,  it  is  well  to  consider  whether  wheel  loads  of 
30,000  pouhds  are  nearing  the  limit  of  ca])acity  of  chilled  iron 
and  if  so,  in  just  what  way  it  will  become  manifest  in  diff'erent 
parts  of  the  wheel. 

The  particular  items  requiring  investigation  to  establish  this 
ni formation  are  : 

Bearing  Power  of  Chilled  Iron. 

The  Etifect  of  Cone  on  Wheel  and  Rail  j^ervice. 

Stresses  Developed 

Within  the  Flange. 
In  the  Plate  from  Flange  Pressure. 
By  ^  ertical  Load. 
From  Axle  Pressure. 

In  the  Plate  by  Heat  from  Brake  Friction. 
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Coefficient  of  I'Victiim  and  Kate  of  >.[etal  I.oss  in  Shoes 
Continuously  Applied  at  X'aryiuL:^  Pressures  and 
\  elocities. 

1  )estructinn  of  Metal  in  the  Tread  1)\'  hZxcessive  Local 
Heating'  Caused  1)\    IrreL,''ularities  in  E(|ui])ment. 

Jrreij^uiarities  in  Stresses  i'roduced  hy  Differences  in 
Kcjuipment  havino-  the  same  \\'heel  Load. 

Bearing  Power  of  Chilled  Iron. 

The  hearing"  jxiwer  oi  iron  or  steel  (lei)ends  lari^eh'  upon 
its  hardness  and  hardness  is  controlled  by  the  carbon  content. 
Pure  iron  cnntainini;-  no  carl)on  is  soft  and  ductile,  and  therefore 
has  very  low  bearing-  ])o\ver.  As  the  carbon  content  increases 
the  metal  becomes  less  ductile,  and  its  abilit\'  to  carr\-  heavv  loads 
without  distortion  increases.  Rail  steel  contains  about  .70  per- 
cent of  carlion.  The  tread  of  the  chilled  iron  wheel  contains 
ai)oul  3.50  carlion  and  is,  therefore,  practicalh'  devoid  of  ductility 
and  is  capable  of  carr\ini4  the  heaviest  concentrated  loads  found 
in  railroad  or  crane  service  without  any  indication  of  surface 
distortion.  The  strain  in  the  surface  metal  is,  therefore,  very 
much  less  than  in  rail  steel,  for  exami)le,  where  the  movement 
of  the  nietal  commonly  called  Rowint^  or  cold  rolling]^  produces 
excessive  surface  strains  sufficient  to  cause  rupture  of  the  entire 
section. 

This  is  a  condition  which  is  constantly  brout^ht  to  our  atten- 
tion in  the  form  of  tranverse  fissures  which  are  the  result  of 
excessive  tensile  stresses  in  the  head  of  the  rail  orijjinating  frora 
re])etitions  of  pressures  which  cause  a  distortion  in  the  surface 
metal  and  in  time  a  strain  is  ])roduced  greater  than  the  resisting' 
])ower  of  the  metal.  (See  Figure  3).  This  distortion  coupled 
with  the  alternating  stresses  due  to  beam  action  develop  a  pro- 
gressive fracture,  the  phenomena  of  which  have  been  so  Avell 
analyzed  b}'  Mr.  James  E.  Howard,  Engineer  Physicist  of  the 
Division  of  Safety  of  the  Interstate  Commerce  Commission. 

Whenever  a  load  is  placed  upon  a  rail,  a  certain  depression 
is  made  which  extends  a  considerable  distance  in  the  form  of  a 
wave  in  each  direction  from  the  surfaces  which  are  actually  in 
contact.  This  action  is  shown  in  Figure  3  which  indicates 
that  the  total  depression  is  made  up  of  two  parts.  First,  the  part 
below  the  contact  area,  which  represents  the  actual  indentation 
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or  penetration  of  the  wheel   into  the  surface  of  the  rail.     The 
remainder  of  the  measured  depression  consists  of  several  items. 

1.  Vieldinm-   of  the   metal  heycjnd   the   surfaces  actually  in 
contact. 

2.  Compression   uf    the    rail    throut;!!    which   the   load    was 
delivered. 

3.  Possihle  compression   of  the  cross   head  of  the  testing 
machine. 

4.  The   measurements   were   taken   in    such  a   wav  that  the 
com])ression  in  the  wheel  is  included. 

For  the  same  load,  however,  items  2,  3  and  4  will  be  con- 
stant and  the  difference  represents  the  effect  of  varying  diameters 
of  ti'L-  •.vluel. 


Fig.  3. — Illustrates  Depression  in  Surface  of  Rail  Under  Wheel  Load. 

The  area  of  surfaces  in  contact  is  nearl\-  ])roportional  to  the 
a])plied  wheel  load  and  is  not  materially  affected  by  wheel 
diameter.  Tlie  identation  into  the  rail  is  directly  proportional 
to  the  load  and  inversely  as  the  S(|uare  root  of  the  diameter  of 
the  wheel.  The  measurements  taken  for  total  depressions  in  the 
top  of  a  rail  having  an  8-inch  top  radius  are  shown  in  Figure  4. 
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Tlie  areas  of  o^ntact  were  measured  on  paper  impression 
with  a  planimeter.  The  shape  of  the  area  in  contact  depends 
upon  the  shape  of  the  head  of  rail.  If  the  top  of  the  head  is 
curved  the  metal  is  flattened  in  the  form  of  an  ellipse,  but  if 
the  head  of  the  rail  is  flat,  the  area  is  in  the  shape  of  a  rectani^le 
as  shown  in  Fisfure  ;. 


15    In.   Chilled    Iron   Wheel   with   ilat  tread,  2!;0,wn   11).   load   on  S  in 
Top   Radius  rail.     .\rea  of  indentation  in  rail   1.30  sq.  in. 


15    in.    Cliillc<l    Iron    Wheel    with    t1:it    tread.    2(XIUH)    lb.    load    on    rail 
with    top   planed    flat.   Area    of   indentation   in    rail    1.60   sq.   in. 


33   in.   Chilled    Iron    Wheel   with   tiat   tread.   2U0,(>€0   lb.   load   on   8   in. 
Too  Kr.dii'.s  rail.  .Area  of  indentation  in   rail   1.35  sq.  in. 


33  in.  Chilled  Iron  Wheel  with  Hat  tread.  200,(XXt  lb.  load  on  rail  witli 
ton  phm«"d    Hat.    Area   of  indentatioji    in    rail    1.93   sq.   in. 

Fig.  5. — Areas  of  Contact  in  Top  Surface  ot85-lb.  Rail  Under  Various 
Chilled    Iron    Wheels'  Carrying  200,000-lb.   Load. 

'  ."^cp.le    .\hout    ()ne-P.alf.  I 


Chilled  Iron  Wheels  are  only  slightly  flattenetl  by  the  most 
f.xtreme  load,  and  if  we  assiune  the  entire  indentation  is  in  the 
rad,  the  depth  can  be  calculated  when  the  si/-:e  and  shape  of  the 
■ci-ntact   area   is    known.      In   the  usual   case  of   a   rail   havino-  a 
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curved  top,  the  contact  between  wheel  and  rail  forms  an  ellipse 
and  the  depth  of  penetration  is  found  as  follows: 

Let     p  —  3-i4i^'» 

(1  =r  depth  of  depression 

r  --  radius  of  rail  head 

D  :^  (Hanieter  of  wheel 

a  =:  area  of  depression 


a  =  p  I      2r  <1     1      d  !) 


a  -—  p  1    2  r  (1-  D 
a  =  444  d   I    Td 

In    the    e.\])erinK-nts    the    radius    of    the    rail    h.ead    wa& 
8  inches  and  tlic  area  was 


Til 


a  =  12.56  d    I      D 
a 


\2.^()    I         I) 

For  rails  havinu"  an  actual  racHus  cf  12  inches  the  area  \v<iuld  he:: 


Then      d 


a 


5-3<'^5     I      D 


For  rails  haviuij;;  a  flat  top  whose  widtli  is  \v.  tlie  area  is 
a  =z    2  \\    ]      I)  ,1 

2 


Tlien 


The  area  of  contact  between  wheel  and  rail  under  various 
loads,  the  depth  of  penetration  and  pressiux  per  square  inch  over 
the  contract  area  were  determined  in  a  series  of  tests  made  by 
the  Grififin  Wheel  Company.  Table  i  indicates  the  results 
obtained  with  a  33-inch  chilled  iron  wheel  on  a  rail  having  a  top- 
radius  of  12  inches.  The  depth  of  penetration,  was  calculated  by 
the  fornuila  t-iven  above. 
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Table  1 — Bearing  of  3^-In    Chilled   Iron  Wheel  on  a  Rail   Having  a 
12-In.   Top   Radius. 


I.r,;ui 


Area  of 

Contact 


Penetration      Pressure  per  Sq.  In. 
in   Pail  of  Conta.-l 


100<10 

20(XK) 

50')00 

1000(X) 

i5r»oo<) 

2()<ll!()0 
250000 


.072 
.114 

.  430 

.rn 

i.«)89 
1 .  3S3 
1.667 


.<H10X1 
.00129 
.00229 
.00492 
.00865 
.01229 
.01560 
.01HS8 


r)97(K) 
878(JO 
98500 
114800 
128800 
137800 
144600 
150000 


The  efifect  of  diameter  of  the  wheel  on  the  depth  of  penetra- 
tion into  the  rail  under  various  loads  is  shown  in  Tables  2  and  3. 

Table  2— Bearing  ot   Wheels   on  85-lb.   A.   S.   C.   E.    Rail   With   8-In. 
Top  Radius   Jnder  200,000-lb.  Load. 


Wheel 


15-in. 
20-in. 
33-in. 
33-i'i. 

straiglit 
siraight 
straight 
M.    C.    H 

treail    ciiillcd 

tread    chilled 

tread    chilled 

i.    cliilled    irr.n 

iron 
iron 
iron 

1 

1, 
1 
1 

..30 
.34 
.35 
.60 

.(127 
.0212 
.018 
.024 

.009 
.0115 
.009 
.0107 

1 53800 
149200 
14810(J 

125000 

.0535 
.0547 
.0647 
.0580 

0 

n    S5-I1).    r 

■hit    Top    P:ul 

2- In. 

A\' 

ide- 

-U  n  d  c  r 

200.000-lb.    I.r 

.ad. 

15-in. 
20-in. 
33-in. 

straight 
straight 
straight 

'reafl    chilled 
tread    chilled 
tread    chilled 

iron 
iron 
iron 

1 
1 
1 

.60 
.6X 
.  9.1 

.0107 
.0089 
.0071 

.011 

.001 

.001 

125000 
119000 
103600 

.0555 
.0550 
.0620 

Table  3— Bearing  of  Straight  Tread   Chilled  Iron   Wheels  on  Stand- 
ard  85-]b.   A.    S.   C.   E.    Rail   Under    100,000-lb.   Load. 


xc/^^  *r 


12 

^■<.7:>7 

0.0138 

0 . 0068 

135,800 

.023 

16 

0.7  AS 

0.0121 

0.0051 

134,200 

.024 

20 

0  753 

O-.OIOQ 

0.0039 

132,800 

.026 

24 

0  761 

0.0101 

0.0031 

131,400 

.027 

30 

0.769 

0.0091 

0.0021 

130,000 

.029 

33 

0.777 

0.0088 

0.0018 

128,8(XI 

.0.30 

T^f^ 

0  785 

0.0085 

0.0015 

127,400 

.031 
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On    Flat    Top    Rail   2-Tn.    Wi(U— Uiuicr    100,00n-lb.    load 


Diameter 

Area  of 

Depth  of 

Permanent 

Pressure  Per  Sq.  In. 

of   Wheel 

Contact 

T'enetration 

.""(•t  in  Rail 

on 

Area  of  Contact 

12 

0.950 

C  0031 

none 

105.000 

16 

0.960 

0.0027 

none 

104,000 

20 

0.970 

0.0024 

none 

103.000 

24 

0.980 

0.'K)22 

notiC 

102,000 

30 

0.990 

0.0020 

none 

101,000 

:^3 

1. (!()() 

0.0019 

none 

100.000 

36 

I.OIC 

O.OOIS 

none 

99,000 

Chilled  iron  wheels  are  not  appreciably  flattened  l)y  any  load 
])elo\v  250.000  ponnds.  As  far  as  beariiiL;-  power  is  concerned, 
(diilled  iron  is  ideal  for  wdieel  service,  and  in  addition  thereto, 
the  metal  takes  on  a  high  polish  and  prodnces  a  minimnm  amonnt 
of  friction  when  rtibbing'  ag-ainst  the  rail,  which  is  a  quality  of 
|)rime  importance.  The  absence  of  ductility  prevents  distortion 
of  the  metal;  therefore,  the  tread  maintains  its  original  shape 
as  regards  taper  and  the  wheel  as  a  whole  retains  its  rotundity 
to  a  greater  extent  than  is  possible  with  any  other  material. 

From  all  tests  which  have  been  made  it  is  safe  to  assume 
that  the  average  pressure  per  square  inch  over  the  contact  area 
between  wheel  and  rail  is  about  loo.ooo  pounds.  For  extreme 
loads  above  200.000  pounds  on  curved  top  rails,  the  pressure 
per  square  inch  may  reacli  150.000  pounds,  ^^'hen  the  top  of  the 
rail  is  worn,  the  bearing-  area  is  increased,  and  the  pressure  per 
sqtiare  inch  corres]K)ndingly  redticed. 

L'sing  100.000  pounds  as  a  factor  for  ordinary  railway 
service,  the  formula  for  area  of  contact  becomes  ^^-^—  "^vhich 

sttbstituted  in  the  previous  formula  gives  the  following"  relation 
l)etween  v.heel  load  and  indentation  into  rails  having  a  12-inch 
top  radius  —  L=  1.500,000  d  |    TT 

The  first  permanent  set,  which  indicates  passing  the  elastic 
limits  of  the  rail,  occurs  when  the  indentation  or  penetration  is 
approximately  .007  inch.  If  we  assume  that  in  regular  service, 
the  wheel  load  will  be  such  that  the  indentation  shall  not  exceed 
one  half  this  amount,  we  have  the  following-  results  for  maximum 
])crmissible  wheel  loads  in  railway  service: 

On  wheels  42   !n.  in  diameter — T,o:i(l  limit  34.000  lbs. 

On  wheels   .36  in.   in   diameter — T.oad  limit  31,500  lbs. 

On  wheel-:.  .^^  in.   in  diameter — Load  limit  30.200  lbs. 

On  wheels  30  in.   "n  diameter — Load  limit  28,800  lbs. 
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An  imlicatiim  of  the  bcarini^  power  of  cliillcfl  iron  is 
obtained  trcMii  crane  service  where  concentrated  loads  of  over 
100,000  ptmnds  per  wheel  are  not  nncomnion.  (  )ne  nse  for 
wheels  of  this  t}pe  is  to  carry  nnloadin<^  hridi^a-s  as  illustrated 
in  Figure  ().  ( )n  account  of  the  extreme  width  of  span  which 
may  be  more  than  200  feet,  the  rails  arc  not  always  parallel, 
especially  when  one  rail  is  on  the  dock  line.  A  spreadint^  track 
brings  stroni;  ])ressure  to  bear  on  the  fJanges  of  the  wheels,  there- 
foTv  the  llan^cs  are  desii^ncd  to  climb  the  rail  under  full  load 
and  >;till  have  a  factor  of  safety  a.qainst  l)reakini;-  of  4  or  5. 


MwrnHBUOni  KUehSSf  e«r..  CI«y«t«Bdj-03S»** 


Fig.  6 — An  Example   of   the   Enormous  Structures  Carried   on 
Chilled  Iron  Wheels. 

In  Figure  7  are  shown  a  group  of  wheels  designed  for  this 
class  of  service. 

From  the  above  analysis  and  in  fact  general  experience  in- 
dicates that  30.000  pounds  load  for  a  33-inch  wheel  is  about  the 
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7 — Crane    Wheels    for    Loads    of    125,000    lbs. 
Ultimate  Resistance  400,000  lbs. 


Each: 


limit  of  rails  of  the  present  t}pe.  .As  far  as  wheels  are  con- 
cerned, (louhle  this  load  can  he  carried  without  the  least  sign  of 
overload. 

The  limiting-  loads  will  always  l)e  governed  by  the  bearing" 
l)owcr  of  the  rail  rather  than  any  consideration  on  the  part  of 
the  wheel  itself.  For  this  reason  chilled  iron  is  ideal  not  only 
for  railroad  service  but  also  for  wheels  under  the  heaviest  con- 
centrated loads  such  as  occur  imder  transfer  tables,  special 
cranes,  unloading  towers,  swing  l)ri(lges,  etc.,  where  the  wheel 
load  nia\-  exceed  loo.ooo  pounds. 

Effect  of  Coning. 
It  was  early  found  that  a  certain  amoimt  of  cone  in  the 
tread  of  a  new  wheel  was  advantageous  from  every  standpoint. 
The  ])resent  ctide  of  i  in  20.  shown  in  Figure  26,  Page  251,  which 
is  the  recommended  standard  of  the  Al.  C.  1^).  Association,  is 
also  tlie  standard  in  Europe  wlu-re  tlie  ])ractice  is  about  equally 
divided  l)etween  a  uniform  taper  and  a  slight  double  taper.  The 
world's  standard  may  be  said  to  be  i  in  20.  The  only  variations 
in  the  United  States  are  the  i  in  38,  cone  recently  adopted  by 
the  New  York  Central  Lines  and  the  i  in  13,  which  has  long- 
been  standard  on  the  Baltimore  &  Ohio  R.  R.  These  deviations 
have  called  for  a  complete  discussion  of  the  whole  subject  and 
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various  rail  and  wln^ol  coir.mittccs  arc  now  at  work  to  determine 
tlic  best  standard.  U  is  hitihly  desirable  that  there  should  be 
but  one  standard  taper,  because  the  inlerchant^e  of  traffic  largely 
nullifies  any  advantage  that  might  accrue  to  any  individual  rail- 
road bv  adopting  a  special  taper  of  their  own. 

There  are  many  erroneous  ideas  concerning  the  advantages 
of  coning,  such  as  adjusting  the  circumference  of  wheels  to  the 
(inference  in  length  of  inner  and  outer  rails  on  curves ;  affording 
an  opportunity  by  lateral  movement  to  find  a  common  diameter 
when  wheels  are  not  of  the  same  circumference  at  the  taping 
line,  and  other  claims  of  this  character  that  do  not  seem  to  be 
based  on  careful  investigation.  A  glance  at  the  mechanics  of 
the  wheel  rolling  on  the  rail  will  show  some  of  the  advantages 
and  disadvantages. 

Position  of  Wheels  on  Curves. 
The  position  taken  b\-  a  rectangular  flanged  wheel  base  in 
passing  a  curve  is  shown  in  Figure  8. 


Fig.  8 — Position    Taken    By    Any    Rectangular    Flanged    Wheel    Base 
of  Four  Wheels  While  Passing  Around  a  Curve. 

The  front  outer  wheel  crowds  hard  against  the  rail.  The 
rear  axle  assumes  a  radial  position  with  the  flange  of  neither 
wheel  touching  the  rail  unless  the  gauge  is  so  tight  that  the  inner 
rail  is  brought  to  the  flange  of  the  inner  wheel,  or  if  the  wheel 
base  is  abnormally  long,  the  same  thing  will  be  accomplished. 
The  position  shown  is  one  of  stable  equilibrium  and  one  to  which 
the  wheels  will  return  if  anv  force  should  momentarilv  disturb 


the    positifiii.      To    i)(.'rniaiKiit]y    chanL^e    the    positii)n    rccjiiires    a 
iorcc  sufticicntl}    stroii;^'  to  slide-  the  wlicels  laterally. 

The  amount  of  coning'  has  nci  etifect  on  the  ])osition  of.  tlic 
wheels  or  the  ammint  of  slippage  except  when  the  axles  can  act 
in(li\  idualh .  in  which  case  they  can  assume  a  radial  ]>osition. 
In  a  four  wheel  truck  it  is  evitlent  that  the  coning-  cannot  ct:)m- 
pensate  for  the  difference  in  length  of  inner  and  outer  rail 
hecause  the  axle  of  the  first  ])air  of  wheels  is  not  radial  and  the 
wheel  engaging  the  outer  rail  is  riding  on_  the  throat  fillet  entirely 
independent  of  the  cone  of  the  tread.  The  inner  forward  wheel 
does  have  a  reduction  in  diameter  hecause  it  is  running  away 
from  the  rail.  'I'his  favorahle  condition,  however,  is  ])ractically 
destro\-ed  hecause  the  axle  of  the  trailer  wheels  is  radial  to  the 
curve,  and  the  inner  wheel  has  a  tendency  to  run  toward  the 
inner  rail,  therehx'  increasing'  its  diameter  as  compared  with  the 
outer  wheel  which  results  in  a  composite  action  requiring  slip- 
page in  all  wheels.  .Vnd  even  if  the  trailer  wheels  had  a  tendency 
to  run  towards  the  outer  rail,  the  fact  that  there  are  four  wheels 
m  a  rigid  truck  makes  the  resultant  slippage  very  clififerent  from 
that  which  woukl  occur  if  the  axles  coidd  act  independently. 
The  advantage  to  1)e  gained  from  coning-  the  tread  of  wheel 
must  come  from  sonie  other  source  than  the  ]iossibility  of  adjust- 
ing the  diameter  of  wheels  1o  suit  various  conditicMis  of  service. 

Effect  on  Wearing  Value  of  Wheel  and  Rail. 

The  loss  of  metal  from  th.e  flange  and  tread  of  the  wheel 
and  also  from  the  rail  is  caused  1)\'  rul)i)ing  or  sliding  friction 
rather  tlian  h\  rolling  friction.  To  secure  a  maxinnun  wearing" 
value  the  surfaces  in  contact  must  roll  on  each  other  and 
eliminate  as  far  as  ]iossilile  all  rubbing  and  slipping.  A  true 
rolling"  motion  will  be  secured  with  no  slippage  when  the  wheel 
is  traveling  ])arallel  to  the  rail.  That  the  ta])er  in  the  wheel  has 
an  efi"'ect  on  the  relation  of  rolling  to  sliding  friction  is  shown 
b\-  the  following  analysis. 

When  a  wheel  rests  uj^on  the  rail  in  the  normal  position, 
the  location  of  the  ])oint  of  contact  depends  upon  the  top  radius 
of  the  rail  and  taper  of  the  wheel    This  is  illustrated  in  Figure  9. 
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9 — Normal    Contact    Point    Between    Wheel    and    Rail. 
No  Lateral  Pressure  on   Flange. 


TIk'  distance  lictweon  the  point  of  contact  A  and  tlie  center 
of  rail  is  sliown  in  Table  J,.  This  distance  represents  the  amount 
ci  eccentricity  in  loads  applied  to  the  rail. 

Table  4 — Distance  from  Center  of  Rail  to  Point  of  Contact  Radius — 

Top  of  Rail. 


Taper 

Angle 

8" 

10" 

12" 

14" 

16" 

1  in  60 

57']  7.43" 

.1333 

.1667 

.2000 

.2^^ 

.2667 

1  in  40 

1 

25'5.S.S4" 

.2000 

.2500 

.3000 

.  3500 

.  4000 

1  in  38 

1 

3()'26.77" 

.2105 

.2630 

.3157 

.  3683 

.4209 

1  in  .^0 

1 

.S4'.^2.95" 

.2667 

.3333 

.4000 

.4667 

.5333 

1  in  25 

2 

1 7 '26. 20" 

.  3200 

.4000 

.  4800 

.  5600 

.  6400 

1  in  20 

2 

.=  1'44.66" 

.  3999 

.4999 

.5999 

.6998 

.  7998 

]  in  18 

3 

]0'47.39" 

.4437 

.  5547 

.6657 

.77(>7 

.8877 

1  in  \S 

3 

48'50.67" 

..=^321 

.6651 

.7981 

.9311 

1.0641 

1  in  1.^ 

4 

23 '5  5. 34" 

.6136 

.7670 

.9204 

1.0738 

\:2272 

1  in  12 

4 

4.S'49.1]" 

.6644 

.8305 

.  996() 

1  1627 

1 . 3288 

1  in  10 

5 

42'38.14" 

.  7960 

.9950 

1.1940 

1 . 3930 

1.5920 

1— N.  Y. 

C. 

Standard. 

2— M.  C 

B. 

Standard. 

3— r..  & 

(). 

.Standard. 

If  every  ])art  of  the  car  were  made  perfect  with  no  friction 
at  the  center  and  side  bearings  and  if  the  roadbed  was  straight 
and  in  perfect  condition,  the  wheels  might  travel  for  a  consider- 
able distance  in  the  normal  position  with  trne  rolling  friction, 
])rovided  that  the  wheels  on  the  same  axle  had  exactlv  the  same 
circumference.  Tf  this  condition  could  be  secured  the  wearing 
value  of  wheel  and  rail  would  be  greatly  improved. 

Lai  fortunately,  perfect  conditions  are  impossible  and  certain 
items  cause  the  trtick  to  travel  at  a  slight  angle  to  the  track, 
reqtiiring  the  flange  of  the  wheel  to  press  against  the  rail  with 
sttfificient  intensity  to  guide  the  truck  in  the  proper  direction,  and 
when  in  this  position  lateral  resistance  is  developed  which 
requires  a  second  point  of  contact  between  the  wheel  and  rail 
as  shown  in  Figure  lo. 
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Fig.   10 — Point    "B"    at    Which    Lateral    Resistance    Is    First    Encoun- 
tered When  Wheel  Is  Running  Toward  the  Rail. 

The  wheel  is  now  rolHiiij;  on  two  points  in  the  tread  wliieh 
are  not  equally  distant  from  the  center  of  rotation.  Therefore, 
thev  cannot  both  have  trtie  rolling  motion.  The  stirfaces  in  con- 
tact at  one  point  or  the  other  mitst  slide  on  each  other  to  a  certain 
extent  which  is  the  cause  of  rapid  wearing,'  of  both  rail  and  wheel. 

The  amomit  of  slipiMnji;'  which  is  the  chief  factor  in  abrasion 
depends  upon  the  distance  between  the  two  points  of  contact 
A  and  B  and  the  ditterence  in  diameter  of  the  wheel  at  these 
points.  The  effect  of  taper  and  rail  section  on  these  quantities 
is  shown  in  Figure  ii  for  the  A.  S.  C.  F..  S,ection  and  Figure  12 
for  A.  R.  A. — P).  Section. 


/i,  2.7o  3%  4-7.  -5%  6%  7% 

Per  Cent   Of   Tapsr  Of  Treacf  Of  l^^eeZ. 
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Fig.    11   and  12 — Charts  showing  distance  below  top  of  A.  R.  A.  and 

A.  S.  C    E.  rails  of  tread  and  flange  contact  points  for 

wheels   of   all   taper.    Also   difference 

between  these  quantities. 

These  i^raphical  representations  indicate  the  distance  below 
the  top  of  rail  for  each  of  the  contact  ]:)oints,  and  the  rapid  de- 
crease in  the  difference  between  these  quantities  as  the  taper 
increases. 

In  Table  5  are  shown  the  horizontal  distances  between  points 
of  contact  A  and  B  and  also  the  difference  in  the  leng^ths  of 
wheel  diameters  measured  at  those  points. 

We  note  from  Table  5  and  Figures  11  and  12  that  the  differ- 
ence in  diameter  of  the  conical  surfaces  A  and  15  of  the  wdieel 
may  vary  from  zero  on  a  i  in  13  taper  tread  wheel  on  100  poimfl 
A.  r>.  A.  type  A  rail,  to  .178  on  a  cylindrical  tread  on  a  100  pound 
A.  S.  C.  E.  rail.  The  amoimt  of  slippag'e  on  the  rail  for  the 
maximiun  difference  in  diameter  is  28.5  feet  per  mile  of  travel. 
This  indicates  that  the  taper  on  the  wheel  has  a  very  decided 
mflucnce  on  the  loss  of  metal  at  the  throat  of  the  wheel  which 
controls  the  production  of  sharp  flanges  and  regulates  the  rate 
at  which  metal  is  worn  from  the  top  of  the  rail  at  the  gauge 
side  and  constitutes  a  larire  element  in  rollinij  friction. 
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Table  5 — Distances  Between  Contact  and  Gauging  Points  on  Stand- 
ard Rails  and  Wheels  With  Various  Tread  Tapers. 

A.  S.  C.  I'..  Rail     A.  R.  A.— A  Rail    A.  R.  A.—V.  Rail 


Xo  taper       I'X)  lb. 

QO  lb. 

SO  lb. 

70  lb. 

60  ib. 
1   in  24         KM)  ib. 

50  lb. 

.SO  lb. 

70  lb. 

N)  ib. 
1    in   211  l(!(!!b. 

9(' 11). 

SO  lb. 

70  1b. 

60  1b. 
]    in    15  100  1b. 

SO  lb. 

80  lb. 

70  I b. 

r^O  lb. 


'-'  ^ 


Q.E^ 


1  216 

1  .  ]  46 

1.675 

1.039 

l.<103 

.  (jW  ' 

.5SQ 

.'r\7 

4S2 

..-50 

.446 

47S 

.-^07 

.371 

.  334 

.329 

.255 

1 S4 

.113 

.  ]  46 


.17S 
.15S 
.  1 3S 
.130 
.126 
.lOS 
.  Q92 
.07(1 
.(i()S 
.(*92 

.074 
.0(.O 
.054 
.040 
.056 
.042 
.028 
.004 
.022 


C  — ^    -/I 

i::  o  ^ 


1.117 
1.012 
.977 
.969 
.  S42 
.452 
.  34S 
.305 
.229 
.317 
.174 
.210 
.176 
.107 
.046 
.0.50 


.  146 
.120 
.112 
.  960 
,  0S2 
.Of.2 
.044 
.036 
.024 
.044 
.OlS 
.02S 
022 
.012 
.002 
.006 


Distance 
A   to   B 
1  lichee- 

o 
o 

>3 

_;  T. 

1.217 

154 

1  160 

152 

1.0S5 

122 

1.052 

116 

.  SS7 

082 

.  570 

072 

.512 

062 

.435 

050 

.401 

044 

221 

020 

.451 

068 

.  393 

048 

.317 

030 

.286 

032 

.117 

010 

.195 

022 

.135 

014 

.060 

024 

_ 

__ 

Tliat  the  al:)Ove  reasoninii'  i.s  correct  is  indicated  by  the 
results  obtained  from  an  elal)orate  test  made  by  the  .\.  T.  &  S.  F. 
Radway  in  which  the  comjdete  service  was  recorded  of  4272 
cliilled  n-on  wheels  ]-)laced  under  534  new  ^-ondola  cars  of  100,000 
pound  cai)acity  which  were  i)laced  in  service  in  June  1907.  These 
wheels  were  made  with  a  i  in  15  tread  taper,  and  after  2V2  years" 
service,  numerotis  wlieels  were  critically  examined  to  ascertain 
the  exact  amoimt  of  metal  worn  from  the  tread.  Two  representa- 
tive sections  are  shown  in  Figure  13.  A  indicating  the  typical  loss 
of  metal  from  tlie  throat,  representing  the  wheels  which  are 
traveling  clo.se  to  the  rail,  and  !'>  re])resenting  the  wdieels  running 
normalK    with  no  tendenc\-  to  crowd  tlie  rail. 


Fig.  13 — Amount  of  tread  wear,  1  in  15  cone,  after  30  months'  service 
under   100,000  lb.  gondola  cars. 

2.30 


A  (.■Diiipk'tf  clicck  was  made  monthly  of  all  wheels  removed 
and  after  four  years'  service  Init  two  had  ])een  removed  for  wear- 
ing hollow  and  ei,<j,lit  for  sharp  tlan^e.  Three  of  these,  however, 
were  ground  to  pn)])er  contour  and  ai;ain  placed  in  service.  After 
a  period  of  six  \ears  (So  ])ercent  of  the  v/heels  were  still  in 
ser\ice.  This  test  is  j^iven  to  indicate  that  the  heavier  tapers 
create  :i  condition  favorable  to  true  rolling'  motion  and  eliminates, 
to  a  great  extent,  the  sliding  of  th.e  surfaces  in  contact. 

The  remark  is  (|nite  fre(iuent  that  the  original  amount  of 
cone  is  a  matter  of  small  consequence  because  it  wears  away 
\'er\  (|uickl\  after  being  ])laced  in  service.  This  conclusion  is 
not  borne  out  by  results  of  actual  tests  in  service  where  the  per- 
formance is  closel\-  followed.  '  )ne  great  difficulty  in  getting 
dehnite  knowledge  of  matters  of  this  kind  is  that  it  so  often 
hap])ens.  w  lie  re  it  is  intended  to  follow  tests  of  this  kind,  that 
entluisia>m  vanishes  after  four  or  five  years  and  the  observations 
are  discontinued.  ]b)wever.  a  large  number  of  close  observa- 
tiopis  have  been  made  and  the  results  invariably  indicate  that 
more  service  will  be  obtained.  l)efore  the  tread  is  worn  hollow. 
from  wheels  having  a  large  cone  than  from  wheels  with  less 
cone.     This  is  illustrated  in  Figure  14. 


Fig.   14 — Sketch    illustrating    the    greater    amount    of    metal    available 

for  service  before  wheel  becomes  worn  hollow  in  a   1  in   15 

taper  as  com.pared   with   1  in  38. 

The  wearing  of  both  flange  and  wdieel  are  intensified  many 
fold  when  wheel  and  rail  are  ground  to  the  same  contour,  an 
<-xample  of  which  is  the  outer  rail  on  curves. 

An  objection  to  heavy  coning  is  that  the  vertical  load  is 
carried  on  an  inclined  surface  and  produces  stresses  in  the  rail 
that  are  not  symmetrical.  .V  rolling  wdieel  develops  an  outward 
thrust  on  account  of  the  cone  wdiich  in  some  cases  may  cause  a 
difference  of  50  per  cent  between  the  stress  in  the  outer  and  inner 
flange  of  the  rail.  Inclining  the  rail  does  not  overcome  this 
action. 

It  has  often  been  pointed  out  that  wheels  with  heavy  cone 
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produce  an  eccentric  load  on  the  rail,  producinj:^  transverse 
fissures  l)et\veer.  the  center  and  ii'auge  line  of  the  rail  which 
ultiniateh'  results  in  rail  failures.  Jt  is  quite  douhtful  whether 
an\  improvement  would  he  realized  if  the  bearing'  were  directly 
upon  the  center  of  the  rail,  for  in  that  case  the  transverse  fissure 
would  merely  he  transferretl  to  the  center  of  the  rail  with,  ecjually 
fatal  re'^ults. 

The  contimious  wearing'  away  of  metal  from  the  top  of  the 
rail  between  the  center  and  gauge  line  finally  results  in  a  rail 
having  an  inclined  top  surface  corresponding  somewhat  closely 
to  the  cone  on  the  wheel.  Vvdien  in  this  condition  the  abrasion 
of  metal  and  resistance  to  motion  is  accelerated  because  the  cones 
cannot  roll  in  a  straight  line  without  slippage. 

Wheels  with  mmimimi  cones  have  a  bearing  more  nearly 
at  the  center  and  cause  less  wear  on  the  top  of  the  rail  but  in- 
crease tlie  rajjidity  of  wear  at  the  gauge  line  on  accnmt  of  grind- 
ing by  the  Range.  l*his  also  results  in  more  rapid  tlange  wear. 
The  same  thing  is  true  when  the  rail  is  inclined  towards  the 
wheel  to  compensate  for  the  cone.  V  rail  in  this  position  receives 
the  vertical  load  at  the  center  of  the  head  while  the  contact  with 
the  flange  is  near  the  gauge  line  as  shown  in  Figure  15.  Here 
again  the  condition  is  develojx'd  causing  a  maximum  loss  of 
metal  at  tlie  gauge  line  and  minimum  at  the  top. 


&-1 


Fig.   15 — Rail  inclined  1   in  20  from  vertical  to  correspond  with  wheel 

treads  having  a  similar  taper,  thus  placing  the  point  of 

contact  at  the  center  of  the  rail  head. 

The  advantages  gained  from  inclining  the  rail  include  more 
symmetrical  wearing  of  the  top  of  rail,  and  a  slightlv  reduced 
bending  moment  of   axle   due   to   moving  the  bearing  point  on 
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IIk'  rail  Idward  the  crnlcT  of  tlic  joiinial.  It  also  permits  mounl- 
iiijL;  the  wheel  eloser  to  the  rail.  A  thicker  wheel  tlaiii^e  is  also 
necessar\-  to  ])ro])erly  L^uard  the  Iro;^'  point. 

.\nother  ohjeetion  to  a  inaximum  cone  is  that  when  traihnj.^ 
throui^h  a  troi;-,  the  entire  load  is  carried  hy  the  narrow  fro^ 
l)oint  and  the  load  is  iiot  transferred  to  the  wint;-  rail  until  the 
frog-  point  is  i)assed.  (See  Fif^ure  i6).  This,  theoretically,  in  the 
present  ^^.  C.  15.  Standard,  causes  a  vertical  <lrop  of  5/iO-inch. 
the  entire  load  heing-  canqht  hv  the  inner  edge  of  the  wine,'-  rail 
and  the  onter  ed<4e  of  the  tread  which  produces  a  douhle  injury 
to  the  fro^'  1)\ — iMrst :  The  entire  concentrated  wheel  load  on 
the  narrow  froL!'  ])oint  is  much  ,^reater  than  the  section  of  mcta' 
can  sustain,  and  the  pinnt  almost  immediatelv,  after  hein,^'  placed 
in  the  track,  succumbs  to  the  overload  b}-  the  metal  rollTui^  out 
in  all  directions,  thus  allowinjT  the  transfer  of  load  to  the  wing 
rail  to  take  place  a  little  sooner  than  if  the  point  maintained  its 
original  elevation  corresponding  ^^■ith  the  top  of  the  rail. 
Second:  Damage  is  done  to  the  wing  rail  1)\'  reason  of  the  con- 
siderable im]iact  blow  received  from  the  drop])ing  wheel  load 
as  it  leaves  the  frog  point  The  bearing  on  the  wing  rail  is  very 
narrow  and  th.erefore  the  metal  is  rapidly  cut  away  and  a  worn- 


A — .Sliowin,!;    1  elation    of    M.    C.    1!.,    1    in    3X   and    1    in    \^   tapers    with 
reference    to    wing    rail    at    fro.c;    ,)uint. 


B — Sliowint;    relation    (^(    M.    C.    1).,    1    in    38   and    1    in    13    tapers    witli 
reference   to  gnard  rail  when  widtli   of  point  of  rail  is    1%    in. 


^PATM     Of    riM    WlTK    ri.AN<Se.    A,.^>kl^<6T     RuMNIM*    Ra.11.. 


Fig.   16 — Illustrating    Position    of    Wheel    While    Passing 
Through  a   Frog. 
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nut  troci;  is  till'  result.  This  condition  can  be  very  materially 
improved  if  wheels  had  a  uniform  cone  instead  of  the  present 
double  cone  and  if  the  tread  was  somewhat  wider  than  the  present 
standard. 

It  is  self-evident  that  the  amount  of  cone  which  is  best  snited 
for  minimum  al)rasii)n  to  flange  and  rail  is  not  the  condition 
which  ]M-o(luces  the  lea'^t  stress  in  the  rail.  it  is.  therefore, 
expedient  that  some  compromise  sliould  be  made  which  may 
sacrifice  some  de^Tce  of  service  of  wheel  and  rail  for  the  sake 
of  increasini^"  the  factor  of  saiet\-  in  the  rail.  The  whole  subject 
cf  the  relation  of  wheel  tajjer  to  its  action  on  the  rail  is  before 
the  A.  R.  v..  A.  for  discussion  and  no  doubt  their  decision  will 
be  followed  b\-  the  ^1.  C.  ]'>.  Wheel  Committee  in  their  recom- 
mended ])ractice  fi)r  wheels.  It  is  probable  that  it  will  be  found 
very  desiral)le  to  retain  the  t   in  20  tai:)er  at  last. 

Some  ver\-  sound  and  demonstrable  reason  must  be  given 
before  a  d('])arture  is  made  frnm  the  standard  of  the  United 
States,  Canada,  hjigland.  b'rance,  C.ermany,  Russia.  China. 
Japan,  and  other  countries.  The  subject  must  have  a  far  more 
detailed  analysis  than  it  has  ever  received  before  so  important 
a  standard  shall  be  chant^-ed. 

'i'he  main  ])oint  to  ojiserve  in  rerlucing-  flange  and  rail  wear 
is  tiiat  the  thmal  radius  shall  be  at  least  >'^-inch  which  was  rec- 
ommended by  the  Rail  Committee  30  vears  ago.  This  will  post- 
pone the  undesiral)le  condition  when  the  wheel  and  rail  have  the 
same  contour,  ir.  which  condition  the  surfaces  are  ground  into 
each  other  instead  of  one  rolling  ujion  the  other,  in  which  con- 
dition the  greatest  rai)idit\-  of  r.ai!  and  wheel  wear  is  produced. 
The  M.  C.   r..   W'lieel  Committee  have  made  this  radius  I'-inch. 

Flange. 

In  determining  the  desirable  flange  si'ction  it  is  necessary 
to  discuss  the  work  which  the  Hange  has  to  ]ierform.  the 
intensit\'  of  lateral  ]>ressures,  relation  of  section  to  flange 
strength,  and  the  relation  of  flange  to  track.  The  method  fol- 
lowed in  the  analvsis  of  the  horizontal  pressures  delivered  to 
the  flange  was  develoj)ed  by  A.  M.  \\'ellington  and  published  in 
h.is  book  entitled  "The  l^conomic  Theory  of  the  Location  of 
Railways." 
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'Vhv  ^rcatc-st  t1:ini;\-  pressure  occurs  on  curved  tracks.  The 
items  wliich   (levelop  this  ])ressure  are: 

1'"ikst:  J'orces  ori^inatiiii;'  in  and  contuied  in  tlieir  action 
to  till.'  truck  itself,  causing-  tlie  wheels  to  slip  on  the  rail,  which 
is  the  nlliniate   force  of  all  curve  resistance. 

v>i;eoM.':  Centrifugal  and  centri])etal  forces  acting"  on  the 
car  as  a  whole  and  connnunicated  to  the  truck  throuj^'h  the  center 
pin  and  side  i)earini^s. 

i'liiKh:  JMJrces  due  to  the  oldif|uit\-  of  traction,  orii;inatin<^ 
ni  the  train.  ;is  a  whoK'  and  coumiunicated  to  the  car  hody  and 
then  to  the  trucks. 

1  oikTii  :  lui])acts  dxic  to  ln'i.;h  velocity  and  im])crfections 
in  track. 

The  seco.nd  and  third  forces  mention.ed  can  only  act  to 
arr^^nient  or  diminish  the  first. 

Pressure  Due  to  Curvature. 

The  au'ount  of  jiressure  re(|uired  to  chano-e  the  direction 
of  the  truck  is  re]M"esente(l  by  the  resistance  to  lateral  sliding' 
of  three  wheels,  the  fourth  acting  as  a  pivot.  This  sliding'  is 
relativeh"  at  low  speed  and  the  coefficient  of  friction  mav  there- 
fore ])e  assumed  to  be  25  ])ercent.  This  at  once  determines  the 
mag'nitude  of  the  recpu'red  force  to  be  23  ])ercent  of  3  wdieel  loads 
or  75  ])ercent  of  one  wheel  loail  which  is  indicated  gra])hicallv 
in  Figure  17.  If  we  assume  the  coefficient  of  friction  to  be  con- 
stant the  i)ressure  will  alwaxs  lie  constant  except  as  aug'mented 
or  diminished  bv  centrifugal  force.  obli(Uiit\'  of  traction,  impacts, 
oscillation,  etc. 


Fig.   17 — Position   of   Wheel    Developing   Maximum    Lateral 
Flange   Piessure. 

Regardless  of  how  sligiit  the  curvature  may  be,  a  minute 
sliding-  is  always  taking  place  caused  Iw  th.e  reaction  of  the  flange 
^in(\  .-tatic   force  sutiicient  to  cause  lateral  sliding  of  three  wheels. 
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]f  iliis  force  should  l)c  continuously  applied  it  is  sufficient  to 
craise  siitlin,!^'  through  any  distance;  therefore,  liange  pressure 
is  mdependent  of  the  degree  of  curvature.  The  distance  through 
which  it  is  necessary  to  slide  the  wheels  increases  as  the  degree 
of  curvature  increases,  but  the  force  remains  constant.  The 
velocity  at  which  the  train  may  be  moving  has  no  effect  on  flange 
pressure  except  that  at  high  velocities,  oscillation  and  other 
irregularities  to  uniform  motion  increase  the  impact  blows,  but 
the  constant  pressure  re([uire(l  to  guide  tlie  truck  remains 
luiiform. 

The  work  accomplished  l)y  the  flange  is  proportional  to  the 
degree  of  curve  and  velocity,  for  work  done  by  the  flange  is  the 
product  of  the  flange  pressure  multiplied  l)}-  the  lateral  distance 
through  which  it  moves,  and  if  the  work  is  reduced  to  terms  of 
horse  power,  the  time  element  must  be  introduced,  assuming 
that  one  horse  power  is  equivalent  to  33,000  foot  pounds  per 
minute.  But  throughout  the  whole  problem,  the  pressure  remains 
constant  and  is  equivalent  to  •}/].  of  the  load  carried  by  one  wheel, 
except  at  certain  infinitesimal  periods  of  time  it  may  be  doubled 
on  accou.nt  of  impacts,  etc. 

Centrifugal  Force. 

Having  established  the  pressm'e  on  the  flange  due  to  curva- 
ture, it  is  necessarv  to  analxze  the  relation  of  centrifugal  force 
to  flange  pressure. 

Centrifugal   force    (  C )    in   pounds  per   ton   for  any  moving 
Ijody  at  (\  )  miles  per  hour  on  a  curve  oi  (D)  degress  is 
(C)    equals    .0.23348  V-'D 

The  su])er  ele\ation  of  the  outer  rail  creates  a  force  tending 
to  draw  the  car  inward  in  o])i)osition  to  centrifugal  force.  On  a 
track  of  4  feet  8'/j  inches  gauge,  the  distance,  center  to  center 
of  rail,  is  approximately  5(.)  inches,  and  the  force  tending  to 
neutralize  centrifugal  force  for  each  i-inch  elevati(jn  of  the  outer 
rail  amounts  to  1/59  x  2000.  equals  approximately  34  pounds,  per 
ton.  A  maximum  elevation  of  8  inches  would,  therefore,  pro- 
duce an  inward  force  (-f  2/2  ])ounds.  In  Table  ()  the  centrifugal 
force  in  ])omids  ])er  ton  is  shown  for  various  degrees  of  curva- 
ture at  various  speeds;  also  the  superelevation  of  the  outer  rail 
in  inches  required  to  e(|ualize  the  centrifugal  force,  producing  a 
state  of  e([uilibrium. 
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Tabic   6^Centrifugal    Force    in    Pounds   per   Ton    on    Various    Curves 

And    St   Various  Velocities,   Also  the   Super   Elevation   of 

Outer  Rail   Required  lo   Equalize  that  Force. 

i  Do'>-.  Ci'.rvc       5  Dcg.  Curve        10  Dc-'.  Curve         15  Dct^.  Curve       20  Doer.  Curve 
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The  centrifugal  force  produced  In'  a  50  ton  capacity  car 
travelinf;'  at  40  nnle.-^  ]ier  hour  on  a  5"  curve  is  186x80=14,880 
])i)tni(ls,  i)ul  inasmuch  as  the  outer  rail  of  curves  on  main  tracks 
are  usuallv  elevated  for  passenger  s]^ceds.  the  flange  pressure 
\\ill  not  be  increased  <mi  account  of  centrifugal  force  because  the 
inner  force,  (jn  account  of  the  excess  elevation  of  the  outer  rail, 
will  br-  greater  than  that  of  centrifugal  force,  and  for  that  reason, 
centrifugal  force  may  be  neglected  as  an  item  having  an.y  special 
relation  lo  flange  pressure. 

Obliquity  of  Traction. 

(  )bliHuit\'  of  traction  is  often  referred  to  as  having  effect 
on  th.'  mo\-eineiU  (if  the  train.  The  difference  in  angle,  however, 
between  one  car  and  the  next  is  so  slight  that  the  elTect  is 
entirelx'  negligible  so  far  as  flang;e  pressure  is  concerned,  and  in 
so  far  as  it  ap|)lies,  it  has  a  tcndencv  to  reduce  flange  pressure. 

Total   Flange  Pressures. 

Combining  miscellaneous  items  of  impacts,  centrifugal  force, 
etc.,  we  n.ia\'  assume  that  the  flange  j^jressure  at  high  speeds  ma}' 
be  doul)le  the  amount  required  for  changing  the  direction  of  the 
truck  on  curves.  According  to  this  reasoning,  the  flange  pres- 
i'ure  in  four  wheel  trucks  amounts  to  the  following: 
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Table   7 — Flange   Pressures  on  Wheels  Under  Cars  of   Various 

Capacities. 


Flange 

Possible 

Year  Axle 

Pressure 

Maximtnn 

Size 

RfCi'in- 

Car 

Load  on 

Due  to 

Flange 

Jcn'.riial 

mended 

Capacitv 

Wheel 

C".r\atiire 

Pressure 

_ 



iOlKIO  lbs 

so'Ki  His. 

.v50  lbs. 

7500  lbs. 

3  %  X  7 

lcS73 

4i'(HKI  ll)v. 

825(1  lbs. 

Ci200  lbs. 

12400  lbs. 

■P/ixS 

:8.S9 

()('(KKi  Ihs. 

12(100  lbs. 

9000  lbs. 

18000  lbs. 

5     x9 

i89() 

8'K)(KI  II- ^ 

U..500lbs. 

12375  ll)s. 

24750  lbs. 

5y2xl0 

1899 

1(1(10(1(1  llis 

2012,S  Ills. 

15100  lbs. 

30200  lbs. 

6     xJl 

191(1 

149()(l(;  11)-. 

2(i25()  lbs. 

19700  lbs. 

39400  lbs. 

(;y2xl2 

— 

17(HKI(.11)s. 

31000  lbs. 

23250  lbs. 

4650(t  lbs. 

The  above  table  indicates'  the  extreme  rapidity  with  which 
wheel  loads  have  grown  durin;:^-  the  period  of  development  of 
modern  railway  equipment. 

For  a  lonii"  period  the  20.000  ])oniul  car  was  standard.  Dur- 
ing" this  period  the  tiange  contour  and  guard  rail  clearances  were 
established.  The  maxinunn  flange  pressures  were  about  6.000 
or  7.000  pounds.  Since  1875  wheel  loads  and  consecpient  flange 
pressures  have  developed  in  very  rapid  ratio,  until  today  wheel 
loads  above  30.000  pounds  on  wheels  33  inches  in  diameter  are 
contemplated  which  develop  flange  thrusts  of  45.000  pounds. 
These  ])ressures  must  l)e  safely  resisted  by  the  flange,  and  inas- 
much as  ch.illed  iron  wheels  are  designed  for  this  service,  it  is 
essential  that  the  facttir  of  safety  in  the  flange  be  thoroughly 
investigated  and  the  flange  designed  proportional  to  the  w(  irk 
which  it  is  required  to  perform. 

The  maximum  resistance  of  axles  against  bending  in  terms 
of  flange  pressure  and  its  equivalent  journal  load  is  shown  in 
Table  8.  Tn  general  terms,  the  ultimate  flange  strength  should 
be  approximately  twice  the  amount  required  to  bend  the  axle. 
This  information  is  given  simply  to  show  the  approximate  jires- 
sures  that  can  be  ajiplied  to  the  flange  before  the  axle  will  bend. 

Table   8 — Maximum   Resistance   01    Axles  Against   Bending   in   Terms 
of  Flange  Pressure,  or  Its   Equivalent  Journal  Load. 

.\xle  Apjjroxiniate      Maximum 

Flange  Kquivalent       Permissil-le 

Size  Pressure  Journal  Load   Jourual  Load 

Journal  ("iiiacity  Pon.uds  Pounds  Pounds 

3%x  7  150(X1  240(;.0  58000  750(1 

4'4x  8  22()OC.  3.3(K»0  78000  IKKXI 

5  X  9  ,^1000  50(^00  107 WO  155(X1 
5v^xlO  .i8(i00  700(fO  140000  19(H')0 

6  xll  5  0000  10(H)00  190000  25000 
61/2x12  60000  125000  230000  30000 
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Laws  Governing  Flange  Strength. 

(  )n  aocdiint  of  llu-  \\t(Us])ixa(l  fallacy  that  the  strciiLith  of 
naiii^\-s  AW  not  iiKitcrially  increased  hy  thickening-  in  a  horizontal 
direction  it  will  he  necessary  to  anal\ze  in  detail  tlu'  laws  i;ov- 
(.rnin^'  llan^e  strength.  A  lon^-  series  of  tests  ha\e  l)een  made 
which  estahlish  the  advantaiL^es  of  thickeninL;  the  flant^e  as  coni- 
])ared  with  thickeniiiii-  the  tread  only.  A  summary  of  these 
results  is  shown   in  'ral)le  0- 


Table  9 — Strength  of  Chilled   Iron  Flanges  for  Railroad  and 
Crane  Service. 
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S 

in. 

4OO,0aT 

2       in. 

s 

in. 

600,000 

2V2  in. 

5 

in. 

S(  10.000 

3       in.  ■ 

5 

in. 

1,00(\000 

Flani^e  failures  are  of  two  kinds.  First,  where  the  fracture 
follows  the  _i>"rain  of  the  chill  throug'h  the  throat  of  the  wheel, 
extenclin,i>-  entirely  through  the  tread  and  finally  through  the 
flanoe  section  at  hoth  ends  of  the  fracture  as  shown  in  Figure  18. 

In  this  case,  if  we  compare  the  section  with  that  of  a  struc- 
tural shape  known  as  an  angle,  the  failure  occurs  in  hoth  legs. 
It  is  this  class  of  failures  which  the  ?*!.  C.  ?>.  Wheel  Committee 
dwell  uDon  in  their  1916  report  to  the  exclusion  of  all  other 
failures.  There  is  a  second  class  of  failures,  however,  which 
is  just  as  important  and  must  not  be  allowed  to  escape  attention, 
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Fig.   18 — Normal    Direction    of   Fracture    in   New   Flange. 

and  that  is  when  the  fracture  occin-s  in  th^c  flange  section  alone 
which  represents  but  one  leg  of  the  angle.  This  is  shown  in 
Figures  19,  20  and  21. 


Fig.  19 — Fracture    Through  Flange  and  Not  Through  Tread. 
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Fig.  20 — Characteristic    Fracture    of    Thin    Flange. 


Fig.  21— Flange    Fracture— Steel  Wheel. 
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Considcratidii  nf  the  mk-UkhI  in  which  llangrs  fail  is  wvy 
important  and  nnist  be  thoroiiLihly  mastered  before  proper 
designini^'  can  be  estal)lished.  The  i^reatest  strength  of  flange 
is  developed  with  a  minimnm  of  metal  when  the  fracture  occurs 
through  lioth  legs  of  the  angle  rej^resentcd  by  the  flange  and 
tread.  This  at  once  suggests  that  to  obtain  the  greatest  economy 
in  metal  there  must  be  a  certain  relation  between  flange  thick- 
ness and  tread  thickness.  Figure  22  shows  fractures  from  sev- 
eral different  designs,  having  on  one  one  side  of  the  wheel  a  thin 
tread  with  no  brackets,  while  on  the  opposite  side  the  tread  is 
made  of  excessive  thickness. 


Fig.  22 — Various    Flange    and    Tread    Fractures.     Also    Illustrating   a 

Bent   100,000  lb.  Capacity   Axle   Resulting   From 

Flange  Pressure. 

The  fracture  in  the  case  of  the  thin  thread  occurred  at 
almost  100,000  pounds  pressure,  the  flange  breaking  through  the 
trea<l  with  a  comparatively  long  fracture.  On  the  opposite  side 
with  a  very  thick  tread  the  fracture  occurred  through  the  flange 
onl\-,  fracttire  occurring  at  136.000  pounds  which  was  sufficient 
to  bend  the  axle.  It  is  self-evident  that  where  the  amount  of 
metal    used   is   not   taken    into   consideration   that   the  maximum 
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i-tiH'ii^lh  (if  llaiii^i.'  is  (k'\-cl()|H-(l  wlu-n  tlic  tucad  is  so  (U-ip  that 
tlic  fracture  dcrurs  in  a  saucer  sliane  in  the  hack  of  the  llani^e 
onK.  The  depth  at  wliich  the  fractin^c  extends  throu.L^h  the  l)ack 
of  tlir  tlani^e  dei)ends  upou  tlie  llanoe  thicl<ness  at  the  point  ti') 
which  tlie  pressure  is  ap])hed.  ( )hvious!\'.  a  thin  llan^e  lia\inf;-  a 
iillet  where  it  joins  the  tread  will  break  at  a  very  different  angle 
ilian  a  new  tiu'ck-  tlan^e  with  an  ample  tiUet.  'Phis  is  so  a])parent 
that  It  \\-ould  seem  to  re(|r.ire  no  elaboration  hut  the  oi^posite 
;heor\  has  been  i)ut  into  ])rhit  throu.q'h  AT.  C.  W.  Ass(K-iation 
w  hich  makes  it  necessary  to  dwell  more  at  lenji^th  on  the  strength 
of  thin  llan^es  and  fractures  which  do  not  extend  throui^h  the 
tread. 

Figure  2,^  shows  the  direction  of  fractm^c  of  a  new  M.  C.  13. 
llan<;e  of  various  tread  thickness,  A  having-  i)4  inch  thickness 
of  tread,  1),  2'-j  inches  and  C,  3V4  inches.  It  will  be  noted  that 
.\  and  T)  extended  entirely  through  the  tread  whereas  in  C  the 
fracture  did  not  extend  through  the  tread,  indicating  that  no 
advantage  is  gained  bv  increasing  the  tread  thickness  much 
beyond  2V2  inches  f(Tr  a  flange  i^  inch.  Were  it  not  for  the 
fact  that  the  th:roat  iillet  of  the  flange  is  worn  away  and  the 
flange  reduced  in  thickness,  the  ratio  of  flange  thickness  to  tread 
thickness  would  doubtless  be  as  i  to  2.  Taking  into  considera- 
tion. Iiowever,  the  fact  that  is  it  the  worn  fiangc  that  must  be 
considered,  the  thickness  of  the  tread  should  be  twice  the  thick- 
ness of  the  flange  when  worn  out.  .Something  less  than  this  ratio 
produces  the  greatest  econc^nw  in  metal  and  we  mav  establish 
a  proportion  of  2  to  3. 

In  the  i\r.  C.  ]>.  Wheel  Committee  Report  for  I0i''x  the 
foi'owing  comment  is  made : 

"Failures  of  Hanges  of  cast  iron  wheels  under  fair  usage 
other  than  those  caused  by  circumferential  seams  are  so  rare 
as  to  be  almost  unknown." 

The  "Railway  Review,"  referring  to  the  Committee's  report, 
comments  as  follows : 

"Rightly  viewed,  this  Conunittee's  report  is  the  highest 
possible  encomium  upon  the  chilled  iron  wheel." 

243 


r~Mr^. 


.\ — I'lan'jc-  1  >i   ill    Thick,   1^...    in.    i'lirougli  Tl-roat. 


C--Flar.gc  1%   ii;    Tliick.  3'.',   in.  'riir(ui-li   Tli-Mut. 

rig.  23 — Pieces    of    Flange     Broken    Out    of   33    in.     Wheels   in     Test 

Illustrating   How  ihe  Direction  of   Fracture    Varies   as   the 

Throat  Thickness  Is  Increased. 


Xotwithstaiidino-  this  hipiily  satisfactory  result,  the  same 
report.  Exliil)it  A.  here  shown  in  Tahle  lo.  shows  that  flange 
failures  gravitate  toward  the  cars  of  heavy  capacity  as  sum- 
marized in  Table  1 1. 

It  is  obvi()Us  from  this  reijort  that  the  flanges  on  the  wheels 
under  loo.ooo  jjounds  cai)acity  cars  are  not  relatively  as  strong 
as  the  flanges  on  wheels  unfler  60.000  pounds  capacity  cars. 
Furthermore,  if  there  are  any  broken  flanges  on  the  625  pound 
wheels  o])erating  tmder  cars  wdiose  gross  load  is  95.000  ])Ounds, 
we  must  reasonably  expect  a  greater  number  of  broken  flanges 
on  725  pound  wheels  which  operate  under  cars  having  a  gross 
weight  of  I'')!. 000  ]:)otind.s.  when  the  flange  thickness  is  the  same 
on  both  wheels,  the  only  difference  being  a  slight  thickening  of 
tread  in  the  725  pound  wheel.  A\'ith  this  increase  in  percentage 
of  broken  tlanges,  a  still  further  increase  will  occur  if  the  present 
W.   C.    P..    Hange  is  adopted   for  the  new  ^j^   pound  wheel   for 
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Table   10 — Number  Broken   Flanges   Reported.  Thickness   of   Flanges 
at  a  Point   %  in.  Above  Tread. 
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Table   11 — Percentage  of  Cars  in  Service  and  Flange  Failures. 


(id.lKK)  11  s.  rajiaoilv  and  umlcr 
KO.OOO  Ihs.  rapacity 
lOlV^'O  i(,  120.()(K)  lbs.  cai)aci'v 


Total   No. 

\Mtillt  of 

rcrccntasrc 

nf   Flantic 

Whcfl 

of  Cars 

l*"ailurcs 

I.hs. 

in  U.  S. 

Reportt'fl 

(^I'T' 

447r, 

11 

0/.1 

297„ 

19 

~  It- 

27% 

73 

car--,  of  85  tons  caj'iacity.  The  question  of  llanG^e  thickness  should 
l)c  considered  in  a  btoad  sense  as  an  enoineering'  problem,  which 
re(|uires  a  unit  oi  metal  to  be  added  for  each  increase  in  require- 
ment. Tlie  ?»r.  C.  \\.  \\'heel  Conunittee  were  not  referring  to 
the  design  of  Hanges  for  85  ton  capacity  cars. 
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ll  will  1)0  iKJtcd  that  there  is  an  increasing  number  of  faihires 
as  the  Manges  grow  thin.  The  A[.  C.  B.  condemning  hmit  for 
fiange  thickness  under  cars  of  80,000  pounds  capacity  and 
100,000  ])ounds  capacity  is  i  inch  and  under  cars  of  60,000 
jMiunds  capacity  is  li^-incl-!.  There  should  l)e  no  wheels  in  service 
with  ilanges  below  this  limit,  although,  two  are  shown  in  the 
()0,ooo  poinuls  capacity  class,  four  in  the  80,000  pounds  capacity 
class  and  four  in  the  100,000  pounds  capacity  class.  These 
dou])iless  re|)resent  a  verv  large  ])ercentage  of  wdieels  in  service 
of  tins  character.  Confining  our  analysis  to  725  pound  wheels 
there  were  l)ut  six  brolcen  t^anges  in  new  \\dieels,  as  compared 
with  25  when  worn  to  the  condemning  limit,  and  since  not  more 
than  10  i^ercent  of  the  wheels  which  went  into  service  have 
llanges  worn  t<»  this  extent,  it  is  fair  to  assume  if  all  of  the 
w1kx'1>  had  tlanges  reduced  to  i  inch  in  thickness  there  would 
have  been  250  failures  instead  of  2-^.  Furthermore,  if  i^^i-inch 
of  metal  had  been  added  to  the  backs  of  these  flanges  the  con- 
demning limit  would  liave  been  i  r'-inch  instead  of  i-inch  and  in- 
asmuch as  56  of  J}^  flanges  ]:)assed  the  1 '.ii  stage  without  breaking, 
all  of  these  failures  would  have  been  avoided.  And  it  is  reason- 
able to  supi)ose  that  if  ••-inch  had  Ik'cu  ai'ded  to  the  backs  of 
the  remaining  17  danges  that  considerable  jx^rcentage  would  not 
have  failedi. 

Wheels  having  norn^al  flange  th.ickness  seldom  break  unless 
a  scam  is  present  to  weaken  the  metal.  When  seams  are  ])resent 
extending   through   the   tread   the  safety  of   the   tlange   depends 


Fig.  24— Sketch    Shewing   Line    of    Fracture   on   Wheel   With 
Broken   Flange. 
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upon  the  niotal  represented  by  the  thickness  of  the  flange,  for  the 
fracture  must  extend  throui^h  the  llanj^e  at  two  points  before  a 
])iece  can  'he  broken  out.  This  is  iUustrated  in  tlie  tread  \\c\v  in 
i'"ig"ure  J4.  It  is  very  essential  in  wheels  of  this  character  that 
the  thickness  of  Han^e  should  be  as  i^reat  as  possible,  in  order 
that  the  flange  mj'.y  l)e  maintained  intact  a  sufficient  length  of 
time  to  allow  the  defect  to  be  detected  and  removed  from  service. 
From  every  ])oint  of  view  it  i'^  desirable  to  use  the  maximum 
flange  thickness  ]:)ernutte:l  liy  track  clearances.  It  is  not  only 
tine  that  the  i-  -inch  flange  thickness  can  be  obtained,  but  it  is 
almost  certain  that  another  ^-inch  could  be  secured  if  there  was 
a  united  effort  m  this  dn-ectiou,  cu.hninating  in  a  request  to  the 
A.  R.  I*^.  A.  to  ado]^  i~s-inch  as  the  clearance  between  running 
rail  and  guard  rail  which  is  alread\'  used  to  a  large  extent. 

Assuming  that  the  i)re^ent  ?d.  C\  !'..  flanges  do  not  possess 
an  adequate  factor  of  safety  for  wheel  loads  above  20,000  pounds 
it  is  highly  important  that  the  (luestion  of  flange  section  should 
receive  the  attention  which  its  economic  importance  demands. 
As  far  as  bearing  value  is  concerned,  chilled  iron  is  greatly 
superior  to  nVded  steel  and  there  are  no  restrictions  which  pre- 
vent makin.g  the  body  of  the  wdieel  as  strong  as  may  be  required, 
and  inasmuch  as  the  flange  is  the  only  part  that  is  restricted,  it  is 
im]:)ortant  that  this  vital  ])art  of  the  wheel  shall  receive  more 
attention  at  the  hands  of  the  ^l.  C.  V>.  than  is  indicated  in  their 
proceedings. 

The  maximum  flange  ])ressures  which  develop  in  service 
have  been  shown  in  Table  7.  Page  238  and  these  may  be  accepted 
as  bemg  apjiro.ximately  correct,  at  least  until  more  experimental 
(■ata  is  at  hand.  There  are  a  good  manv  items  which  may  coun- 
teract tiic  im]:)a':t  lilows  such  as  taper  on  a  wheel  or  the  fact 
that  a  wheel  must  slide  laterally  before  instantaneous  flange 
])ressure  can  be  developed.  Hence,  flange  pressures  are  ordinarily 
less  than  given  in  the  table  ratlK-r  than  more. 

In  choosing  a  flange  for  any  given  service  it  is  onlv  neces- 
sary to  ti.x  ui:»on  the  desired  factor  of  safetv  and  choose  from 
Table  12  the  flange  having  the  required  strength. 

In  ordinary  railroa<l  i)ractice  a  factor  of  four  in  a  new  flange 
as  compared  with  a  maximum  momentary  impacts  which  are 
possible  to  develo]i   in   service,  constitutes  good   practice.      It  is 
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Table    12 — Approximate    Dimensions    of    Flange   and   Tread    Sections 
Required  to   Secure   the   Safety   Factors    Shown.   The   Thick- 
ness of   Flange  Shown  for  the  Lower  Factor  is  the 
Present   M.  C.  B.  Standard. 


l'"lange  Strcngtli 
Required 


flange  and  Tread 
Thickness  Required 
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Fig.  Trd. 

Fig.  Trd. 

60,01)0  lbs. 

7J,0(;n  Ills. 

90,0(10  \h<. 

IH    X    1% 

1%    X    1% 

SO.OOO  lbs. 

;<Hi,(K)('  ll.'s. 

123.000  lbs. 

Hi   X  1% 

IVo  X  2 

lOO.CKlOlbs. 

12().0(K)]1.~. 

150.000  lbs. 

H4  X  2% 

1%  X  2% 

140.000  lbs. 

16(\0CK:n> 

2('0.()(i()  1]^^. 

H/4  X  3 

134   X  2% 

170,00(;  lbs. 

185,000  lbs. 

2.30,000  lbs. 

f  1^4  X  y-k 

\   1%   X  2 1/2 

1%  X  3 

possible,  however,  to  obtain  a  factor  of  five.  To  maintain  good 
proportions  this  requires  flaniies  of  the  approximate  dimensions 
shown  in  Figure  25. 


Track  Clearances 

Having  eho.^en  the  tiangc  which  is  projx  irtidnal  to  the 
heaviest  load  now  carried  or  likely  to  be  carried  in  the  near 
future,  it  remains  to  examine  tlie  relation  between  flange  and 
track  to  determine  the  relation  which  shall  be  most  harmonious 
from  both  the  wheel  and  track  stand])()int. 

The  first  item  to  be  cdusidered  is  the  normal  position  of 
the  wheel  with  reference  t(j  the  running  rail.  This  requires  a 
knowledge  of  the  rail  sections  commonly  used  in  track,  nearly 
all  of  which  can  now  be  classified  in  weights  of  from  60  potinds 
to  125  pounds  and  in  tyjie  include  the  A.  S.  C.  E.,  A.  R.  A.  "A" 
and  A.  R.  A.  "1>".  Table  12  shows  the  dimensions  for  sections 
of  TOO  pounds  per  yard  and  under.  Figure  26  shows  the  present 
M.  C.  P).  flange  and  tread  contour. 

The  bearing  ])oints  on  the  rail  have  alreadv  been  explained 
and  illustrated  in  Figure  10,  Page  228.  The  normal  position  of 
tlie  wheels  should  be  such  that  lateral  motion  is  controlled  within 
reasonable  limits  and  that  there  shall  be  no  grinding  at  point  B 
on  both  wheels  of  a  ])air  at  the  same  time.  On  account  of  the 
rough   manner   in    which   cars   are   manufactiu-ed   and    friction   in 
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Fig.  26 — Detailed   Dimensions  of   the   Present   M.   C.   B.   Standard 
Flange  and  Tread. 

ccnt^T  and  side  l)oarino's,  the  inecjuality  in  circumference  of 
wlieels.  irregularities  in  track  and  man\-  other  items  make  a  com- 
hinalion  which  resuUs  in  the  tendenc}-  of  one  wheel  or  the  other 
to  run  clo.^e  to  the  raik  reciuirint^'  lateral  pressure  at  B  to  correct 
its  alignmenl.  Jn  other  words,  a  wheel  wdieu  crowding  the  rail 
<loes'not  assume  a  position  parallel  to  the  rail  hut  presents  a 
slight  angle  which  requires  continual  correction  hy  lateral  flange 
])ressure. 

Th(^  first  item  to  he  determined  is  the  relation  of  the  gauge 
point  of  the  wheel  D  to  the  gauge  of  the  rail  C  wdien  the  wheel 
first  comes  in  contact  at  J'..  This  position  has  been  calculated 
for  different  sections  of  rail  and  dilTerent  tread  tapers,  and  the 
distance  C — D  recorded  in  Table  14. 

The  position  of  wdieel  has  also  been  calculated  for  the 
A'arious  rail  sections,  the  wdieel  having  i  in  20  cone  with  the  rail 
inchnded  from  the  vertical  at  an  angle  of  I  in  20.  A  further 
extension  of  the  table  shows  the  distance  C — D  for  the  forward 
wheel  of  the  truck  when  engaging  the  rail  on  a  curved  track 
in  the  position  sIk.wu  in  Fijjure  17,  Page  235. 
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Table  14 — Distances  from  Gauge  Point  on  Rail   (C)   to   Gauge  Point 

en  Wheel   (D)   When  Lateral  Resistance  is  First  Encountered 

at  B,  Calculated  for  Various  Tread  Tapers  on 

Standard  Rail   Sections. 


K 

ail   Wrtic;'. 

1. 

100  Lb. 

90  \.h. 

80   LI). 

70  1,1). 

oO  Lb. 

NO  COXK 

A.  R.  A.  Series  1! 

.19271 

.  1  ')^>^'J 

.26715 

.21()()6 

.22951 

A.  R.  A.  Series  A 

.J93S1 

.2^\(A\1 

21020 

.21823 

.22622 

A.  S.  C.  E. 

, 22632 

.23641 

.24671 

.25187 

.25712 

CONE  1-24 

A.  R.  A.  Series  1*. 

25X43 

265(  16 

.27.307 

.27777 

..30419 

A.  R.  A.  Series  A 

.2()202 

.2722\ 

.  2><2><'~  1 

.  297 AA 

.29619 

A.S.  C.  E. 

.29181 

.M)2('':> 

?'\2>T'?- 

.31899 

.32450 

CONF   1-20 

A.  R.  A.  Scries  i; 

26716 

.27?>'n, 

.28264 

. 28484 

..30^:08 

A.  R.  A.  Series   \ 

.17(^?<2 

. 28642 

26383 

..302,32 

.31057 

A.  S.  C.  E. 

.30545 

.^\(^y- 

3274" 

.33290 

. 33849 

CONE   1-15 

A.  R.  A.  Series  1! 

.29317 

.30655 

..309i)5 

A.  S.  c.  !•:. 

.  ?<?<:y\?, 

.  '>4454 

.  355')4 

.30100 

. 36529 

Rail  inclined    1   in  20  from  vertical 


CONE   l-2(> 

A.  R.  A.  Series  P. 

.18876 

.19503 

.  20335 

.20875 

. 22558 

A.  R.  A.  Series  .v 

.18999 

.20219 

.20630 

.2U2>7 

.22236 

A  5.  C.  v.. 

.  222M) 

.2?^2T^ 

.24281 

.24800 

.  2S?>22 

Position  of  Wheel  When  Lateral  Pressure  is  Developed. 
Fii^ure  lo.  Page  228.  shows  position  of  wheel  when  the  first 
lateral  resistance  is  offered  by  the  rail.  If  tlie  tendency  of  the 
wheel  is  to  run  toward  tlie  rail,  a  sufficient  amount  ()f  pressure 
onist  i^e  e.xerted  to  change  this  direction.  In  this  case  part  of 
the  vertical  lt)ad  will  he  transferred  to  the  point  "W"  tnUil  the 
final  resultant  of  the  vertical  load,  and  lati-ral  resistance  will  he 
combined  at  the  point  shown  in  Figure  17,  I 'age  2}^^.  which  is 
the  position  of  the  forward  outside  wheel  for  a  four  wheel  truck- 
when  traveling  around  a  curve.  In  this  position  the  distance 
between  gauge  and  rail  is  as  follows: 


\.  R.  .A  Series  P.,  all  \vei.:,d'.ts 
A.  I\.  .\.  Series  A.  all  weights 
.\.    S.    C.    V...   all    ^veiL.llt-^ 


1471 
1444 
18413 


Position  on  Rail. 

In  reviewing  the  Table  it  will  be  noted  that  for  the  ordinary 
weight  of  rail  in   the  .\.   1\.  .\.   sections  with  ce»ne  cm  the  wheel 
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(if  I  ill  JO,  tliai  lateral  rcsistaiUT  Ij^s^ius  wlu'ii  the  distance 
between  the  .^ani^e  ])iiinl  nt'  the  wlieel  to  the  .L;aui^e  of  the  rail 
is  fn  nt  .J')  Ic)  .2(;  inches.  deper.chniL;  upon  the  rail  section.  Jn 
ca>e  the  rail  is  nicline(l  from  the  vertical  at  an  ai4le  ol  i  in  JO. 
this  distance  is  reduced  1)\  approximately  .08  inches  which  allows 
that  much  more  lateral  ])la\  on  both  sides  or  a  t(Jtal  of  ap])roxi- 
mately  1'.  inches.  If  the  same  lateral  play  is  allowed,  the  Hange 
ma\-  he  increased  in  thickness  by  Vs-inch  or  a  total  of  i-i-inch. 

The  ])<isiti<.n  of  wheels  when  mi>untcd  should  be  such  that 
when  in  nnrmal  position  on  the  rail,  the  distance  between  wheel 
anil  rail  L^auging'  points  is  ot  less  than  .jS  or  .2(j  inch.  If  less 
than  this,  there  will  at  times  be  an  opportunity  for  unnecessary 
beariiii;  at  the  throat  tillet  and  if  this  distance  is  exceeded,  there 
will  be  an  undesirable  amount  of  lateral  play  which  increases 
as  the  wheel  and  rail  become  worn.  Jn  order  to  assume  the 
nearest  fractional  ])art  of  an  inch  we  may  take  .315  or  iff-inch 
as  an  ideal  position.  The  dilTerence  between  the  normal  position 
of  the  dang-e  and  the  position  when  pressing"  against  the  rail, 
will  give  th.e  amount  of  lateral  play  on  each  side.  When  the 
wheel  is  new  and  the  rail  new,  this  distance  is  represented  by 
.315  minus  .1.15  equals  .170  inch  or  nearly  n;-inch.  The  total 
hiteral  ])!a\  of  new  wheels  on  new  rail  with  perfect  track  there- 
fore becomes  •v.s-inch.  As  the  rail  becomes  worn  down  on  the 
gauge  side  and  the  wdieel  becomes  worn  in  the  throat,  more  and 
more  lateral  pla\-  is  secured  until  the  flange  is  worn  vertical, 
when  the  lateral  play  may  become  as  much  as  S/^-inch  with  a 
4-foot  8'  ;-inch  track  gauge. 

The  present  M.  C.  15.  mounting  calls  for  the  distance  C — D 
to  be  i3/',^2-;nch  which  ])ermits  .i^-inch  more  lateral  play  than 
proposed  abo\e.  In  other  words,  it  is  believed  to  be  better  prac- 
tice to  mount  the  wheels  3/3J-inch  nearer  to  the  rail  than  called 
for  in  the  ])resent  ^\ .  C.  V>.  specifications. 

The  thickness  of  the  flange  must  l^e  such  that  the  back  of 
the  flange  will  engage  the  guard  rail  to  prevent  the  mate  wheel 
from  encroaching  on  the  point  of  the  frog.  This  dimension  is 
called  the  check  gauge  distance  and  is  established  in  the  AI.  C.  B. 
Rules  at  4  feet  6-J9/64  inches.  This  dimension  is  shown  in 
Figure  2j  w  hen  the  back  of  the  thickened  flange  and  the  M.  C.  B. 
flange  coincide  on  one  side  and  the  throats  of  the  two  flanges 
coincide  on  the  other. 
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Fig.  27 — Relative  Positions  of  M.  C.  B.  and  Proposed  Flanges  With 
Reference  to  Guard  Rail. 

Since  the  check  gauge  chstance  is  a  constant  quantity  and 
the  normal  position  of  the  flange  fixed  at  r>J-inch  from  the  rail, 
all   the   other   dimensions   for  gauging  the   wheels  become  fixed 

automaticall}-  by  the  following  rules  : 

Wheel  gauge  (4  feet  8^2  inches)  equals  track  gauge  (4  feet 
77/s  inches)  minus  twice  the  distance  C — D  (i%-inch) 
Sec  Figure  27,  Page  254. 

Flange  thickness  ( i -27/64-inch  )  ec[uals  wheel  gauge  (4  feet 
yj/^i,  inches)  minus  check  gauge  (4  feet  6-29/64  inches). 

In  order  to  clear  the  above  standard  from  small  fractions, 
I /64-inch  should  be  added  to  the  thickness  of  flange,  making"  it 
T^T-iiich  thick  at  the  base  line.  It  is  permissible  to  allow  the 
back  of  flange  to  increase  in  thickness  above  the  rail  line  at  a 
rate  of  i  in  6.  This  will  produce  flanges  as  shown  in  Figure  2^, 
Page  24C),  which  will  comply  with  all  the  requirements  of  good 
engineering  practice  with  reference  to  the  maintenance  of  flange 
strength  in  proportion  to  the  increased  demand.  That  flanges 
of  the  above  dimensions  are  entirely  feasible  has  been  proven  on 
various  railroads  where  the  action  of  the  flange  and  guard  rail 
have  been  closely  observed  and  in  no  case  have  any  objectionable 
conditions  been  encountered.  In  fact  where  the  subject  has  been 
given  the  most  careful  attention,  the  flange  has  received  enthusi- 
astic commendation  and  is  being  extended  into  all  classes  of 
equipment.  All  that  is  now  required  for  introducing  a  flange 
with  a  radical  increase  in  the  factor  of  safety  is  for  the  M.  C.  V>. 
Association  to  say  to  the  A.  R.  E.  A.  that  this  would  be  a  desir- 
able improvement. 

The  official  proceedings  of  the  M.  C.  T>.  Association  and 
the  A.  R.  E.  A.  relatincr  to  this  feature  are  as  follows: 
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l-lxlract  ot  report  of  Wheel  Committee  to  M.  C.  B.  Associa- 
tiun  at  11)12  Convention: 

-The  question  of  increasing  the  tliickncss  of  the  flange 
and  mounting  the  wheels  i;;-inch  apart  is  a  matter  which 
this  committee  can  not  pass  upon  or  recommend.  It  was 
suggested  that  the  Association  of  :v[anufacturers  of  Chilled 
CaT  Wheels  refer  this  question  to  the  American  Railway 
Association.  as  it  will  involve  clearances  in  frogs  and  cross- 
ings, etc. 

"If  it  should  be  found  atlvisahle  after  investigating  this 

matter  with  the  American  Railway  Engineering  Association, 

the  Committee  will  report  on  this  at  some  future  time."' 

This  subject  was  presentetl  by  the  Chairman  of  the  ^^"heel 

Committee  to  the  M.  C.  B.  Association  at  the   1913  convention 

as  follows  : 

"The  wheel  manufacturers  have  asked  repeatedly  to  be 
allowed  to  increase  the  thickness  of  flange  i^-inch,  this 
>^-inch  of  metal  to  be  placed  on  back  of  the  flange  and  below 
the  tread  line,  or  between  the  tread  line  and  the  center  of 
the  wheel,  and  vour  comr.iittee  has  not  acted  on  this  request 
from  the  fact  that  such  increase  would  interfere  with  road 
conditions  in  regard  to  clearance  of  frogs,  switches  and 
crossings. 

"\\'e  believe  that  with  Ui-inch  more  clearance  in  frogs, 
crossings  and  switches,  the  manufacturers  of  chilled  cast 
iron  wheels  can  produce  a  wheel  that  will  be  perfectly  safe 
and  one  which  will  yield  more  economical  service  than  anv 
wheel  on  the  market,  and  I  again  recommend  that  the  mat- 
ter be  taken  up  bv  this  Association  with  the  American  Rail- 
way Association  with  regard  to  getting  an  increased  clear- 
ance in  frogs,  crossings  and  guard  rails.'' 

In  the  1916  Proceedings  of  the  American  Railway  Engi- 
neering Association  we  find  the  following  in  regard  to  the 
subject: 

"The  Sub-Committee  has  done  some  very  thorough 
work.  Thev  came  to  a  conclusion,  but  the  Track  Committee 
has  not  had  time  to  consider  it  thoroughly  enough  to  make 
a  recommendation.  The  Track  Committee  sees  no  reason 
whv  the  flange  of  the  car  wheels  should  not  be  thickened 


as  desired,  and  this  can  be  done  without  any  increase  in 
the  flangeway  by  closing  in  a  little  on  the  distance  between 
the  gage  of  the  wheel  and  the  gage  of  the  track  so  as  to 
allow  a  little  less  ])lay."' 

The  above  ofificial  proceedings  show  that  the  ]\I.  C.  ]>.  Wheel 
l^'ttnimittee  in  1012  and  also  in  1913  strongly  urged  the  Associa- 
tion of  [Manufacturers  of  Chilled  Car  Wheels  to  take  up  the 
question  of  flange  clearance  in  frogs  and  crossings  with  the 
American  Railway  Association.  This  was  done  and  a  special 
Sub-Committee  was  appointed  by  the  A.  R.  E.  A.  which  thor- 
oughly investigated  the  subject  and  reported  that  A-inch  thicken- 
ing of  the  flange  at  the  rail  line  will  not  interfere  with  present 
track  clearances.  At  this  point  the  [NT.  C.  B.  \\'heel  Committee 
advised  the  Sub-Track  Committee  of  the  A.  R.  E.  A.  that  noth- 
ing would  be  gained  in  the  interests  of  safety  or  economy  by 
thickening  the  flange  as  recommended.  This  action  on  the  part 
of  the  M.  C.  ]'..  Wheel  Committee  virtually  withdrew  the  request 
of  the  [\r.  C.  V>.  Association  and  left  the  A.  R.  E.  A.  with  noth- 
ing to  investigate.  The  Coiumittee  was,  therefore,  relieved  of 
further  consideration  of  the  subject. 

However,  interest  in  thickening  the  flange  has  not  been 
dropped  as  is  indicated  by  the  large  number  of  requests  for  the 
introduction  of  the  flange  with  the  full  /'^-inch  increased  thick- 
ness for  trial  purposes.  Many  highly  favorable  comments  have 
been  made  by  th(~)se  who  have  used  them. 

It  is  mifortunate  that,  after  spending"  two  or  three  years 
getting  the  machinery  for  this  investigation  into  motion,  the 
(juestion  could  not  have  been  settled  on  its  merits  instead  of 
assuming  that  no  good  would  be  accomplished  by  establishing" 
track  limitations  to  flange  thickness.  The  whole  subject  will 
have  to  be  re-opened  at  some  future  time  because  so  important 
an  engineering  proposition  cannot  be  permanently  disposed  of 
in  such  a  sujierficial  manner. 

The  foregoing  analysis  shows  that  there  is  no  track  difficulty 
in  designing"  a  flange  that  will  harmonize  \^•ith  track  for  any 
desired  factor  of  safety  for  any  load  that  can  be  carried  by  the 
rail — the  engineering  obstacles  are  so  infinitesimal  that  an  argu- 
ment would  seem  unnecessary  were  it  not  for  the  facts  to  the 
•contrary. 

256 


Experimental  Determination  of  Stress. 

The  A.  M.  C.  C.  W.  have  made  arran^einents  with  the 
L'niversity  of  Ilhnois  to  determine  as  far  as  possij^le  all  the 
fundamental  relations  of  stresses  which  aie  developed  in  service 
and  the  resultant  strains  in  each  part  of  the  wheel.  This  is  an 
undertakinij^  of  huge  magnitude,  requiring  continuous  testing 
over  a  period  of  two  to  three  years.  It  must  he  remembered 
that  there  is  no  information  regarding  any  of  the  properties  of 
chilled  iron,  ami  each  test  must  be  checked  and  rc-checkcd  in 
order  to  avoid  erroneous  conclusions. 

The  program  includes  the  critical  examinati(jn  of  a  wide 
variety  of  specimens  to  determine  the  specific  gravity,  average 
modulus  of  elasticity,  coetticient  of  expansion  and  the  relation 
of  deformation  for  increasing  increments  of  load.  Xo  reliable 
tlata  of  this  nature  is  now  available. 

The  test  pieces  for  this  part  of  the  investigation  consist  of 
bars  cut  from  various  parts  of  the  wheel,  and  also  from  test 
blocks  cast  for  the  purpose.  Wheels  of  various  weights  and 
contours  are  tested  to  determine  the  stresses  developed  by  press- 
ing on  the  axle.  This  will  include  rough  machinitig.  moderately 
accurate  machining  and  accurate  machining,  taper  fits.  etc.  After 
the  wheels  are  pressed  on  they  are  tested  with  a  vertical  load  to 
a  point  where  the  surface  of  the  rail  crushes.  This  occurs  at 
about  200.000  pounds.  The  strains  are  measured  on  the  vertical 
and  horizontal  diameters  and  on  the  45°  lines  at  approximately 
100  dilrerent  points  on  the  outside  and  inside  of  the  wheel. 

The  strength  of  flanges  of  various  sections,  both  new  and 
worn,  are  to  be  investigated:  also  the  stresses  developed  in  the 
plate  of  the  wheel  by  various  flange  pressures.  The  heat  stresses 
within  the  wheel  for  various  shoe  pressures  at  various  velocities 
is  the  most  important  part  of  the  program  and  requires  by  far 
the  greatest  length  of  time  for  investigation. 

This  test  carries  with  it  investigation  of  the  coefficient  of 
friction  of  brake  shoes  for  various  velocities  continuously  applied, 
the  work  done  under  these  varying  conditions  and  the  relation 
of  shoe  loss  to  work  done  under  widely  varying  pressure  and 
velocity.  When  this  work  is  completed,  much  light  will  be 
thrown  upon  the  relation  of  stresses  to  various  service  conditions 
and  the  most  economical  design  to  meet  the  extremes  of  service 
will  be  established. 
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Tliis  work  has  liccn  under  way  /or  a  year  but  the  time  has 
largely  been  spent  in  devising'  ways  and  means  for  working"  out 
all  variety  of  tests,  whicli  in  eonneetion  with  the  unsettled  indus- 
trial conditions  has  prevented  ra]M(l  conseeuti\-e  investigation.  It 
will  not  be  out  of  order  to  give  some  of  the  preliminarv  results 
as  an  indication  of  the  economic  importance  of  this  investigation. 

Stresses  Developed  by  Vertical  Static  Loads. 
Figure  28  shows  ])art  of  the  doo.ooo  pound  testing  machine 
at  the  L^niversity  of  Illinois  with  a  ])air  of  wheels  in  place  to 
receive  the  vertical  load  as  nearl}-  as  possible  corresponding  to 
service  conditions.  The  face  of  the  wheel  indicates  ])0!nts  at 
which  measurements  are  taken  to  record  the  deformation  of  the 


Fig.  28 — View  of  the  500,000   Lb.   Testing   Machine   at  the  University 

of   Ihinon   With   a   Pair   of  Wheels  in    Position   to 

Receive  Vertical  Lead. 
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inelal  uniler  various  loads.  Any  load,  however  slij^ht.  cau.scs  a 
distortion  in  the  metal  which  supports  it  and  the  relation  between 
l«>ad  and  distortion  or  between  stress  and  strain,  as  it  is  tech- 
nical! v  called  can  be  established  so  that  measuring  tflt  distortion 
determines  the  load  cr  vice  versa,  knowing  the  load,  tlu'  distor- 
tit-n  in  the  metal  can  be  calculated. 

The  strains  are  measured  in  ten  thousandtiis  j^art  <  f  an  inch 
at  intervals  of  2  inclies  in  both  the  radial  and  tangential  direc- 
tions. The  relation  between  stress  and  strain  for  tensile  stresses 
in  steel  and  wheel  iron  are  ?hown  in  Figure  29.  and  by  referring 
any  observed  deformation  to  this  diagram,  the  stress  per  scjuarc 
inch  is  obtained. 
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Fig.  29 — Relation    Between    Tensile    Stress    and    Strain    for 
Steel  and  Wheel  Iron. 


Figures  30  and  31  indicate  the  compressive  and  tensile 
strains  in  a  725  pound  M.  C.  B.  wheel  under  a  vertical  load  of 
200.000  pounds  corresponding  to  ten  times  the  maximum  wheel 
load  under  50  ton  capacity  cars.  It  will  be  noted  that  the  strain 
in  the  outside  plate  of  the  wheel  is  very  much  larger  than  in 
the  reverse  side.  However,  even  in  the  outside  plate,  the  stresses 
developed  by  this  load  are  insignificant  and  practically  negligible 
in  considering  the  capacity  of  a  wheel.     To  show  how  the  strains 
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from  |)i\-S(.'nt  niaxinunn  loads  to  loads  radicalK  hcxond  the  pos- 
sibility of  railroad  service,  develoj)  tests  were  made  of  21,000 
l)ounds,  80.500  ])omids,  150,000  pounds  and  200,000  pounds  and 
the  maximum   stresses  under  these  loads  are  shown  in  'I'able  15. 

Tlu  onl\  item  worthy  of  comment  rei^ardint;-  tlie  stresses 
under  vertical  load  is  that  the  largest  stress  for  a  200,000  pound 
wheel  load  is  below  20,000  pcnuids  per  sqtiare  inch  and  that  the 
stresses  are  not  at  all  s\inmetrical  through  the  metal.  As  far 
as  wheel  loads  are  concerned,  they  are  of  no  direct  importance 
])ut  indirectly  the  load  determines  flaui^e  pressure,  development 
of  heat,  etc. 


O  DESlGN/^ES    STRESSES  IN  TANGENTIAL   GAUCtE    LINCS 
■  n  .        RAPIAL 

Fig.  30 — Showing  Location  and  Intensity  of  Compressive  and  Tensile 

Stresses  Developed  in  the  OUTSIDE  Plate  of  a  725  lb.  M.  C.  B. 

Wheel  Under  a  Vertical  Load   of  200,000   Pounds. 


Temperature  Stresses. 
Tlie  stress  of  the  greatest  magnitude  within  the  car  wheel 
is  produced  by  the  difiference  in  temperature  between  tread  and 
Imb  resulting  from  brake   friction.     This  difference   in  tempera- 
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0  DESIGNATES    STRESSES  IN  TAMGENTIAL.   GAUCt    LINES 

1  '  -RADIAL 

Fig.  31 — Showing  Location  and  Intensity  of  Compressive  and  Tensile 
Stresses  Developed  in  ^he  INSIDE  Plate  of  a  725  lb.   M.  C.   B. 
Wheel  Under  a  Vertical   Load   of  200,000  Pounds. 


ture  is  a  direct  function  of  the  lirake  shoe  pressure,  the  velocity 
of  the  wheel  and  length  of  time  presstire  is  applied. 

A  stiid\-  into  these  variahle  conditions  is  prodtictive  of  much 
tiscful  information  regarding  the  limitation  of  wheels  and 
methods  of  operating  trains  that  will  produce  the  maximtim 
economy  and  safety.  The  first  investigation  has  to  do  with  the 
coefficient  of  friction  of  hrake  shoes  at  various  shoe  presstires 
and  at  various  velocities. 

The  ]\r.  C.  B.  Association  have  made  vohuninous  tests  dur- 
ing the  ]jast  20  years  to  establish  the  coefficient  of  friction  of 
brake  shoes  for  the  ])urpose  of  determining  data  with  reference 
to  time  required  to  stojj  a  car  from  various  velocities.  No  in- 
formation is  available  concerning  coefficient  of  friction,  shoe  loss 
and  the  effect  uj^on  wheels  of  contintious  application  at  various 
shoe  presstires  and  variotis  uniform  velocities. 

To  determine  these  factors  a  series  of  tests  are  now  being 
condticted  at   the   I'niversity  of    Illinois  which  indicate  that  for 
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contiiUKHis  a])])lirati< 111  nf  a  ])ri-ssurc  of.  1500  pounds  tlu-  coeffici- 
ent <if  friction  ^^i  a  l)iamon(l  "S"  l)i"akc  shoe  on  a  chilled  iron 
wheel  closeh  a|)])ro.\iniales  the  ])erccnta,iL;es  indicated  in 
l-'iijure    12.  ^ 
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Fig.  32 — Coefficients  of  Friction  as  Recorded  During  Tests.  Diamond 

"S"   Brake    Thee   Applied   to  a   Chilled  Iron  Vvheel  Under 

1503  Lbs.  Pressure  at  Various  Speeds. 

From  this  and  other  data  developed  at  I'urdue  L'niversity, 
the  ajjproxiniate  coefficient  of  friction  for  various  velocities  and 
pressure   is   shown   in  Table    \~ . 

Table    17 — Coefficients    of    Friction    (Diamond    "S"    Brake    Shoe    and 
Chilled    Iron  Wheel). 
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llaviui;-  determined  ui)on  the  coefficient  of  friction  for  each 
velocity  and  eacli  pressure  it  is  an  easy  matter  to  show  the  shoe 
pressure  required  to  offset  the  gravity  eff'ect  on  any  load  on  any 
grade.     Theoretically,  a  shoe  pressure  of  this  kind  would  main- 
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lain  a  iinifdnn  xclocity.  Tahlr  if>  has  Ix-c-n  i)rc])arc(l  sliowiiii,'  tlie 
ctfc'Ct  of  •^ravitx'  lnr  a  fully  loaded  car  of  each  standard  ca])acily 
and  the  shoe  ])ressure  required  to  produce  a  tangential  i)ull 
sufficient  to  offsi't  this  effect  and  the  a\era,£ie  total  l)rakinji:  ])o\ver 
of  each  capacity  hased  on  ''lO  percent  of  tar<'  \\eii;ht  of  the  car 
at  50  ])oun(ls  hrake  cylinder  ])ressnre. 

if  brakes  could  l)e  uniformly  a])])lied  at  a  constant  pressure, 
there  would  he  no  ditluculty  whatever  in  handlinti^  the  heaviest 
capacit\-  car  on  any  i^rade  found  in  ordinar\-  railway  service. 
Also  the  heat  j^enerated  in  the  wheel  would  he  so  small  that  it 
would  not  require  investigation.  We  know  by  experience,  how- 
ever, that  certain  wheels  become  excessively  hot  because  at 
irret^ularities  in  shoe  ])ressures  throughout  the  train  and  for  this 
reason  it  is  essential  to  ascertain  how  much  al)use  each  weight 
of  wheel  can  withstand  without  encroachini:;'  too  far  on  a  reason- 
able factor  of  safety.  Figure  ^3  shows  the  shoe  pressures  at 
various  velocities  that  are  re<iuired  to  maintain  a  uniform  speed 
on  various  irrades. 
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100         200        300       -400       500        600        7O0        800       300 
POUNDS    PULL    PeiR   WHEE.L     BY    GRAVITY     OR  EQUIVALENT 
TANGENTIAL    PULL     BY    BRAKE    SHOE. 

Fig    33 — Br2ke    Shoe    Pressures    Required    per    Wheel    to    Overcome 
the  Gravity  Pull  on  Standard  Fully  Loaded  Cars  Descend- 
ing Various  Grades  at  Various  Speeds. 

It  is  well   known  that  the  cause  of  practically  every   wheel 
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broken  in  service  is  overheatini;' ;  hence  the  extreme  importance 
of  ascertaining'  what  is  meant  by  overheating-  and  how  it  can 
he  avoidecL  The  temperature  developed  in  a  625  pound  ^\  heel 
has  been  well  established  for  a  1500  pound  shoe  pressure,  which 
produces  a  retardation  equal  to  that  recjuired  to  handle  a  fully 
loaded  100,000  pound  capacitx'  car  .)u  a  3  ])ercent  grade  at  5 
Z\I.  l\  H.  or  the  same  car  on  a  2  percent  grade  at  50  ^l.  V.  IT. 

The  tests  were  made  b\'  observing  tlie  temperature  at  a  ])oint 
}/>-inch  below  the  tread  and  also  center  of  the  plate  intersection 
and  at  the  hub.  The  tread  metal,  of  course,  heats  up  ver\  much 
more  rapidly  than  the  metal  in  the  ])late  because  the  conduction 
of  heat  through  chilled  iron  is  relatively  slow.  The  dififerenccs 
in  temperature  between  these  two  points  at  intervals  of  a  few 
thousand  revolutions  are  plotted,  the  result  being  shown  in 
Tigure  34. 


10        \Z       1+       le       16       ZO      £2      2^     26      28      30      3E     3^     36     38 
THOUSANDS     OF     REVOLUTIONS. 

Fig.  34 — Difterences   in    Temperature    Between   the    Tread    and    Plate 

of   a   625    Lb.   Wheel   at   Various    Sneeds   and   Distances   of 

Travel   Resulting   From   a   Brake   Shoe    Pressure 

of  1500  Lbs.  per  Wheel 

The  tlilTerence  in  temjx'rature  for  doing  the  same  amount 
of  work  is  very  much  greater  in  the  higlier  s])eeds  than  in  the 
lower  speeds.  After  a  run  of  20  miles  at  5  miles  per  liour,  a 
constant  ditit'erence  of  150"^  of  heat  in  temperature  between  tread 
and  intersection  was  maintained  because  the  amount  of  radiation 
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hecanio  equal  to  tlie  input,  whereas  at  50  "M.  1'.  II.  the  differ- 
ence in  temperature  was  420°,  a  constant  difference  was  readied 
after  about  35  miles  of  tra\el. 

In  addition  to  determining;'  the  temperature  difference,  the 
deformation  of  the  metal  in  the  face  and  back  of  the  wheel  at 
various  in!rr\als  was  determined  with  a  lierry  strain  i^aui^e,  and 
l)y  ref.'rrinn-  to  these  readings  after  making  correction  for  ex- 
j)ansion  due  ti»  tem])erature  changes,  to  the  chart  showing  the 
relation  (<f  strain  t<>  stress  a  law  is  established  shoAving  the  rela- 
tion of  cliff erence  in  temperature  to  stress  per  scpiare  inch. 

Chilled  iron,  has  a  great  advantage  over  steel  with  reference 
to  temperature  stresses  from  the  fact  that  while  the  coefficient 
of  ex])ansit)n  is  the  same  in  each  case,  the  luotlulus  of  elasticity 
of  chilled  iron  at  the  higher  ranges  is  about  one-third  as  much 
as  that  of  steel.  It.  therefore,  follows  that  the  temperature 
stresses  in  the  steel  wheel  for  the  same  difference  in  tem])erature 
lietween  the  tread  and  plate  must  be  materiall\"  greater  than  in 
chilled  iror.. 

l'reliminar\  wnrk  of  this  character  was  first  attempted  at 
Purdue  L'niversity  for  the  A.  M.  C.  C.  W.  in  the  }ear  1913. 
The  work  now  lieing  done  at  the  L  niversitx'  of  Illinois  is  for 
the  purpose  of  continuing  the  work  started  at  I'urdue  and  it  is 
mtended  to  determine  the  various  characteristics  of  each  of  the 
M.  C.  P).  standard  designs  and  also  special  designs  to  establish 
the  factor  of  stress  divided  b}'  temperatiu-e  for  each  pattern. 
This  is  a  very  essential  criterion,  to  be  used  in  connection  with 
the  standardization  of  wheels. 

The  indications  at  I'urdue  were  that  this  factor  varied  widely 
according  to  the  design,  and  it  is  the  ]~)urpose  to  now  continue 
the  test  to  a  point  that  will  definitely  detenuine  whether  it  will 
be  desirable  to  radicall}-  modify  the  <lesign  of  M.  C.  P>.  wheels 
in  such  a  way  that  the  stress  in  the  ])late  of  the  wheel  may  be 
materially  reduced  for  any  temperature  dift'erence  as  compared 
with  the  present  standard.  Several  of  these  factors  have  been 
asseml)led  in   Figure  35. 

First,  the  temperature  differences  for  various  speeds  imder 
a  shoe  ]:)ressure  o\  1500  pounds  are  shown.  These  have  already 
1:)een  explained  in  Figure  34. 

Second,  the  millions  ni  foot  ])(iunds  of  retardation  corre- 
sponding  to   tlie>e   ])ressures   and    velocities   is   shown   in    such   a 
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Fig.  35 — An  Assembly  of  Curves  and  Lines  to  Show  in  One  Chart  the 

Relation  of  the  Several  Factors  Contributing  to  the  Stress 

in  the  Plate  of  a  625  Lb.  Wheel  to  Which  a  Shoe 

Pressure  of  1500  Lbs.  is  Applied.  Other  Feature:. 

Are   Explained  in  the   Text. 

wav  thai  the  aiiKiunt  of  rctar(lati<iii  is  known  fur  any  point  in 
the  temperature  difterence  cin-vt.-.  In  otlier  words,  tlic  retarda- 
tion between  work  done-  and  tem])(,-raturc  dilTirrnoe  in  tlu-  wheel 
is  established. 

Third,  two  curves  are  shown  inilicaliuL;  the  niaxinnim 
deformation  in  tlie  plate  of  tbe  wheel  for  tem])eratnre  difterence, 
one  for  the  623  ])()un(l  wheel  and  one  for  the  S40  jxamd  wheel. 

Fourth,  the  relation  to  strain  of  metal  ;is  indicated  by  the 
nttmber  of  ten  thousandths  inches  elonL^ation  ])er  inch  for  various 
stresses  is  shown.  I>\-  the  use  of  this  cur\e  the  stre'-s  ])er  stpiare 
mch  in  the  metal  of  the  jjlate  of  the  wheel  is  determined  for  any 
temperature  difference. 

Fifth,  a  curve  showing-  the  rise  of  tem])eratnre  on  a  625 
]KJund  wheel  durini^  a  thermal  test.  The  time  is  scaled  to  cor- 
respond with  a  sj^eed  of  50  M.  I'.  II..  thus  .^ivinj^-  a  direct  com- 
])arison  with  a  shoe  pressure  of  1500  ])ounds  at  that  spe(.-d.  The 
table  can  be  used  as  follows : 

F"or  example — .\  shoe  pressure  of  1500  pounds  is  a.pplied 
continuoush-  tct  a  f)25  ji  umd   wheel  imiler  a  30  ton  car  travelinjj;' 
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at  the  rate  of  50  M.  I'.   II.  for  a  distance  of  20  miles  on  a  3  per- 
cent i;ra(le. 

1.  I  low  many  million   foot  pounds  of  retardation  haw  h-.-en 
developed  ? 

2.  What  will  be  the  difference  in  temperature  between  the 
tread  and  plate  of  the  wheel? 

3.  What  will  be  the  maximup.i  deformation  at  a  point  near 
the  intersection  of  the  plates? 

4.  What  will  this  deformation  re])resent  in  poimds  of  stress 
per  square  inch  ? 

Entering-  the  table  on  the  vertical  line  representing-  20  miles 
of  travel  we  tind  the  intersection  with  the  line  showing-  retarda- 
tion at  50  Al.  P.  If.  which  corresponds  with  the  line  showing- 
the  gravity  effect  of  a  fully  loaded  30  ton  car  on  a  3  per  cent  grade. 
By  referring-  this  point  to  the  scale  of  millions  of  foot  pounds 
of  retardation  we  tind  that  the  wheel  has  absorbed  30  million 
foot  pounds  of  energy.  Following  the  vertical  line  from  the 
intersection  until  it  crosses  the  temperature  curve  for  50  M.  P.  H. 
we  find  that  the  temperature  at  the  left  hand  margin  is  about 
410°.  Following  this  horizontal  line  until  it  intersects  the  strain 
and  temperature  curve  for  the  625  pound  wheel  and  referring 
to  the  scale  at  the  bottom  it  is  noted  that  the  strain  is  represented 
l)y  .0023  inches.  Following  the  vertical  line  downward  to  the 
intersection  with  the  stress  and  strain  curve  we  find  at  the  right 
hand  margin  on  the  horizontal  line  with  this  intersection  the 
stress  per  square  inch  is  shown  to  be  23,000  pounds.  It  will  be 
noted  that  the  same  temperature  difference  in  an  840  pound  wheel 
will  produce  a  stress  of  19.000  pounds  per  square  inch. 

By  referring  to  the  temperature  curve  for  thermal  test,  it 
will  be  seen  that  at  the  end  of  two  minutes,  which  is  the  specified 
duration  of  the  AT.  C.  P..  test,  the  temperature  difference  is  490° 
which  corresponds  to  the  temperature  difference  in  the  625  pound 
wheel  after  traveling  40  miles  at  a  speed  of  50  M.  P.  H.  with  a 
pressure  of  1,500  pounds  continuously  applied.  It  is  further 
observed  that  this  temperature  difference  on  the  temperature 
strain  curve  for  a  625  pound  wheel  corresponds  with  a  deforma- 
tion of  .0031  inch  per  inch,  which  on  the  stress  and  strain  curve 
corresponds  with  28,000  poun.ds  stress  per  square  inch.  At  the 
end  of  six  minutes  the  temperature  ditterence  has  passed  outside 
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iIk'  limits  cif  the  chart  but  represents  a  stress  per  scpiare  incli  of 
30,000  jjounds. 

The  resuhs  so  far  obtained  represent  but  a  fair  start  at 
the  uhimate  problem,  for  it  will  be  necessary  to  prei)are  tem- 
perature (litference  curves  and  temperature  difference  strain 
curves  f:ir  each  design  of  wheel  before  nuich  light  will  be  ihrown 
upon  th  relative  values  of  wheels  of  dift'erent  weights  oi"  the 
same  general  design  and  the  possibilit}'  of  designing"  in  such  a 
wav  that  there  may  be  a  high  temperature  dift'erence  for  a  small 
deformation  in  the  plate  of  a  wheel. 

Tt  is  fortunate  that  the  temperature  stresses  in  tension  along" 
radial  lines  while  the  tensions  from  pressing"  on  are  coiupressivc 
in  the  same  direction  and  therefore  are  in  opposite  directions 
and  tend  to  neutralize  each  other.  It  is  also  worthy  of  note  that 
the  stresses  arising"  from  pressing  on  and  from  temperature  dif- 
ferences are  verv  unsymmetrical  with  reference  to  the  section 
of  the  wheel.  This  indicates  that  it  is  possible  to  place  the  metal 
in  such  a  wav  that  the  stresses  will  pass  through  the  section  more 
centralh"  which  removes  the  lever  arm  of  the  force  and  eliminates 
the  bending"  moment,  therel)y  reducing"  the  tendency  to  bend  or 
warp  th  wb.eel  which  will  materially  reduce  the  stress  per  square 
inch  of  section. 

The  manner  in  which  trains  are  operated  on  descending- 
grades  has  a  decided  bearing  on  temperature  stresses  within 
wheel.  This  is  seen  at  a  glance  in  Figure  34  which  shows  tem- 
perature differences  for  various  velocities  of  operation. 

The  tremendous  advantage  in  train  control  through  the  use 
of  low  speeds  and  low  shoe  pressures  is  striking"l\"  demonstrated. 
For  example,  the  100,000  pound  car  is  equipped  with  a  lo-inch 
brake  cylinder  having"  a  piston  area  of  78.5  square  inches,  which 
at  50  pounds  pressure  delivers  3.900  pounds  to  the  cylinder  lever. 
The  braking"  power  of  the  average  100,000  pound  capacity 
freight  car  is  24,300  pounds.  Therefore,  the  brake  leverage  in 
these  cars  is  i  to  6.3.  A  10  pound  reduction  gives  a  22  pound 
cylinder  pressure  when  the  piston  travel  is  8  inches,  which 
develops  a  1.360  pound  shoe  pressure  on  each  wheel.  This 
requires  a  coefficient  of  friction  of  23.7  ]")ercent  to  ecjualize  the 
grade  effect  of  a  fully  loaded  100.000  ])ound  ca])acity  car  on  a 
2  per  cent  g"rade  which  is  t,22  poimds  ]X'r  wheel. 

270    . 


Referring-  to  Table  i"  it  is  seen  that  this  coefficient  of  fric- 
tion is  (levelopetl  at  30  M.  P.  II.  which  constitutes  the  hmit  of 
uniform  speed  for  this  shoe  pressure,  but  if  the  speed  is  re(hiced 
tt'  5  -M.  r.  H.  the  coefficient  of  friction  increases  to  4rper  cent. 
givini^  JT,  per  cent  more  retardation  that  recpiired.  This  shows 
the  ease  with  which  trains  can  be  controlled  at  slow  velocities 
and  how  easy  it  is  to  have  runaways  on  3  or  4  per  cent  grades 
where  velocities  are  not  closely  checked.  The  economy  in  l)rake 
shoes  is  also  very  great  at  lo\\-  velocities  as  compared  with  higher 
velocities — Sec  Figure  36. 
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Fig.  36 — This    Shows    the    Approximate    Results    of    a     Diamond   "S" 

Brake    Shoe  Applied  to   a   Chilled   Iron  Wheel   Under 

a  Pressure  of  1500  Lbs. 


(Jn  grades  of  2  per  cent  or  over.  75  to  90  per  cent  of  the 
retainers  shouhl  be  set  to  hold  20  to  30  pounds  cylinder  pres- 
sure and  the  first  application  of  brakes  should  be  made  as  soon 
after  passing  the  summit  as  practicable  without  bringing  the 
train  to  a  stop.  The  velocity  for  the  first  two  miles  should  be 
exceptionally  low  which  allows  the  wheels  to  heat  gradually 
T\hile  a  large  percentage  of  the  heat  is  lost  by  radiation. 

Figures  35  and  36  show  the  following  advantages  for  low 
Telocities.  the  shoe  pressure  being  T.500  pounds. 
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5  M.  P.  H.         50  M.  P.  H. 
4   Hours  24  Min. 

Cofffiticnt   .^f   fri.-tion  41%  2'V/' 

[Million   foof   pounds   retardation   20   miles  64  32 

'J'oHipt'raturo  (lifferer.ce   between   tread 

:in(l    plate    intersection  150"  420° 

Maxiniuni   stress  in   i)lale   in   ilis. 

per  srinare  inch  9.fK)()  2.\m) 

Loss  of  brake   shot    inetul  per   lUO  niillion 

foot   pounds   of   wcrk   done  .10  11-.  .t^S   lbs. 

This  comparison  refers  to  a  625  ]X)iiiul  wheel  with  retarda- 
tion more  than  sufficient  to  handle  a  50  ton  loaded  car  on  a 
2  per  cent  grade  at  ordinary  velocities.  Xotwithstanding  that  at 
5  M.  P.  H.  the  retardation  was  twice  as  great  as  at  50  M.  P.  H. 
the  stress  per  square  inch  developed  in  the-  plate  of  the  wheel 
was  only  40  per  cent  as  great. 

If  the  shoe  pressures  were  uniform  throughout  the  train 
there  would  he  very  little  concern  regarding  the  temperature 
stresses  in  the  wheel,  hrakc  hums,  shell  outs,  slid  flats  or  other 
defect  originating  in  irregularities  in  braking  power.  Unfor- 
ttmatelv.  however,  there  are  gross  variations  in  the  percentage 
of  braking  power  based  on  the  light  weight  of  the  car  and  160 
per  cent  variation  in  the  light  weight  of  cars  of  the  same  capacity 
and  200  per  cent  variation  due  to  irregularities  in  piston  travel, 
irregularities  arising  from  angularities  of  the  brake  hanger, 
variation  in  the  coefficient  of  friction,  brake  shoes  and  ty]ie  of 
wheel  used.  A  combination  of  these  irregularities  may  very 
easilv  increase  the  braking  power  300  per  cent  a1)ove  normal  in 
certain  cars  while  in  others  the  braking  power  become  negligible. 
For  this  reason  it  is  necessary  to  standardize  wlieels  for  300 
per  cent  above  the  noriual  requirements  for  temperature  stresses. 

When  operating  trains  on  long  descending  grades  it  is  well 
to  have  a  thermal  station  at  which  stops  of  10  minutes  are  made 
at  from  5  to  7  luiles  below  the  summit.  The  effect  of  such  a  sta- 
tion is  shown  in  Figure  37.  The  temperature  of  the  tread  of  the 
wheel  will  drop  150°  in  10  minutes  wliile  the  temperature  at  the 
intersection  of  the  wheel  is  actually  increased.  There  is  little  dan- 
ger of  overheating  the  hottest  wheels  if  proper  attention  is  given 
to  keeping  the  air  brakes  in  uniform  adjustment  and  in  operat- 
ing trains  as  above  outlined. 
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Fig.  37 — Chart    Showing    Rise    in    Temperature    of    a    525    Lb.   Wheel 

Under  a  Shoe  Pressure  of  1500  Lbs.  at  30  M.   P.  H.  and  Fall 

in  Temperature  After  Release  of  Brake  Shoe. 

Stresses  Developed  in  Pressing  the  Wheel  on  the  Axle. 

It  IS  self-cviik'iit  that  the  stresses  originating  from  pressing 
:i  wheel  on  the  axle  are  in  compression  along  radial  lines  from 
ihe  huh  to  !he  tread,  and  in  tension  along  tangential  lies.  In 
nther  words,  the  metal  is  crowded  togetlier  from  hub  to  tread 
Avith  a  tendenc\-  to  split  or  pull  apart  with  the  fracture  along 
radial  lines.  That  the  stresses  are  high  is  common  knowledge 
because  occasional  wheels  l)urst  in  the  press,  but  very  little  or 
no  attempt  has  been  made  to  ascertain  definitely  just  how  great 
these  stresses  are. 

If  the  machine  work  in  connection  with  turning  the  axle 
and  boring  the  wheel  is  uniform,  the  stresses  in  the  wheel  will 
be  symmetrical  and  well  within  the  factor  of  safety,  but  irregu- 
larity in  Ixiring  the  wheels  such  as  occurs  vrhere  the  finished  bore 
is  produced  witli  one  cut,  and  the  axle  wheel  seat  is  irregular, 
elliptical  or  tapered,  the  stresses  in  the  wdieel  may  become 
bunched  and  may  destroy  the  wheel. 

The  University  of  Illinois  tests  are  expected  t<i  throw  some 
light  on  the  result  of  irreernlar  work  as  well  as  to  establish  the 
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best  practice.  The  results  fil)taine(l  from  a  single  pair  of  725 
pouiul  wheels  pressed  on  at  123.000  pounds  is  shown  in 
Fip^ure  38. 


Fig.  38 — Showing  Location  and  Intensity  of  Compressive  and  Tensile 

Stresses  Developed  in  the  Outside  Plate  of  a  725  Lb.  M.  C.  B. 

Wheel  From  an  Axle  Pressure  of  123,000  Lbs 

The  stresses  were  fairly  uniform,  varyint;-  from  15,500  to 
18,000  pounds  in  compression  in  the  front  plate,  and  consider- 
ably less  in  the  back  plate  The  tensile  stresses  ranp^e  as  high 
as  17.400  pounds  in  the  bcick  hub  and  slightly  less  in  the  front 
hub.  As  more  tests  are  completed  with  varying-  grades  of 
machine  work,  information  of  real  value  will  l)e  obtained  which 
will  be  helpful  in  eliminating  rough  and  irregular  machine  work 
wliich  is  now  sometimes  the  cause  of  broken  wheels  and  broken 
axles  as  indicated  by  the  government  investigations. 

The  relation  of  mounting'  pressure  to  diameter  of  axles  and 
distance  through  hub  is  shown  in  Figure  39.  ( )ur  experience 
with  the  larger  axles  is  very  recent,  but  we  know  that  the  limits 
given  ai"e  safe  in  practice. 

As  far  as  design  goes,  the  metal  should  be  ])laced  in  sucli 
a   way   that    the    stresses   from   pressing   on    decrease   uniformly 
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fi(!in  tlu  hnl)  toward  the  rim.  cliniinatinij  certain  lar^v  incrc- 
iiKiits  <if  stress  in  very  short  distances  l)ecanse  of  sudden  varia- 
tions in  the  section  (if  niet;!l  ihrdu^Ii  wliich  the  stress  is  l)ein.q 
transmitted. 
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DlSTANCEl      -THRU       HUB      I  IN       ItMCHES. 

Fig.  39 — Chart   Showing   RiFe   in  Mounting  Pressure   as  the  Wheel  is 
Forced   on  the  Axle. 

Heat  Defects. 

Tn  the  foregoing-  discussitm  iii  a  searcli  for  the  Hmiting  load 
f<ir  the  chilled  iron  wheel  we  ha\'e  been  unaljle  to  discover  any 
item  within  the  wheel  indicating  an  a|)proximation  to  anv  condi- 
tion which  would  limit  the  chilled  iron  wheel.  There  are  several 
conditions,  however,  which  arise  largel}-  through  a  decidedly 
unequal  distribution  of  work,  which  destroy  the  integrity  of  the 
wearing  nietal  on  the  tread,  causing  the  removal  of  the  wheel 
before  it  has  given  the  full  measure  of  service. 
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Certain  cars  are  called  u\nn\  to  do  from  joo  to  300  per  cent 
more  work  in  retardation  than  other  cars  of  the  same  capacity, 
and  inasmuch  as  this  excessive  retardation  is  transforming" 
mechanical  ener^}'  into  heat  the  tinal  result  must  show  itself  on 
the  tread  of  the  wheel. 

Fissure  40  shows  the  special  character  of  the  blemish  which 
is  (le\elo])eil  from  excessive  heat  between  the  brake  slioe  and 
wheel  or  between  the  wheel  and  rail,  when  the  wheel  is  skidding. 

In  the  case  of  wdieel  .V,  Figure  40,  the  defect  was  caused 
b\'  excessive  brake  friction  extending  entirely  aroimd  the  cir- 
cumference of  the  wheel.  The  defect  in  wheel  15  is  largely  from 
the  same  cause,  although  not  as  full}-  developed.  In  the  case  of 
wheel   A,   the  brake   shoe   had   a   l)earing  r.ear  the   rim,   whereas 


A  C  C 

Fig.  40 — Exces:ive  Brake  Burning  and  Comby  Tread. 
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in  r..  tlic  liralsc  sh  v-  had  a  tcivlr'.icy  lo  run  as  closelv  to  the 
ihroai  (li  tlu-  w  hcrl  as  possihk'.  WIkcI  C'  rc'i):\'scnts  a  series  of 
skidded  ^])nts.  ])r()(hicin^'  short  Hat  s])i)ts  and.  shdwinj^'  that  the 
metal  \vas  so  intensely  heated  tliat  thermal  eracks  ai)i)eared  and 
throui^h  snhse(|uent  ])onn(lini,'"  the  metal  has  disinte^'raied. 

Conditions  of  these  kinds  oeenr  in  hrint^in^'  a  train  t<i  a  st<ii). 
hceause  the  i^reatest  frietiona!  resistanee  hetween  wheel  and 
hrakc-  shoe  oceurs  just  hcfore  the  wheel  ceases  to  revolve,  and 
often  at  this  ])!)int  frictional  resistance  exists  l)etween  wheel  and 
rail,  in  which  case  the  wIk-cI  hcL^ins  to  slide.  After  the  wheel 
once  hci^ins  to  slide,  frietiona i  resistance  is  very  much  lessened 
and  sliding-  will  he  continued  until  the  hrake  ])ressure  is  reduced, 
in  sliding'  over  a  <listance  of  onl\'  a  few  feet  hefore  the  cars 
come  to  rest,  the  term  "skidding"  is  a])])lied.  and  a  flat  or  skidded 
s])ot.  the  size  of  the  area  of  contract  hetween  wheel  and  rail  is 
produced.  The  following-  diagram  shows  actual  size  and  sha]je 
of  these  contact  areas  under  various  loads  as  determined  hy  the 
American  v^ociety  of  Ci\'il  Kngineers  in  a  test  with  new  33-inch 
chilled  iron  wheels  on  a  75  pound  rail  having  ia  to])  radius  of 
14  inches.  i 

00  0  0  00 
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Fig.  41 — Contact  Areas  Between  a  33   In.  Chilled  Iron  Wheel  and  a 
75  Lbs.   14  In.  Top  Radius  Rail.   (Full  Scale). 

A  flat  s])ot  no  larger  than  these  contact  areas  is  not  sufficient 
to  cause  the  remo\'al  of  the  wdieel,  hut  the  suhsequent  pressure 
and  hlows  received  in  regular  service  very  (jften  results  in  the 
metal  shelling  out  around  the  center  of  this  contact  area,  form- 
ing" a  shelled  spot  as  shown  in  Figure  42. 

During  the  time  the  wheel  is  sliding  all  mechanical  energy 
represented  in  the  resistance  to  motion  is  transferred  to  heat 
through  the  agency  of  friction.  The  exact  amount  of  heat  pro- 
duced by  skidding  can  be  calctilated. 

In 


Fg.  42— Typical   Form   o;    Shelled   Out   Spot. 

For  fully  loaded  cars  the  heat  developed  in  skidding  lO  feet 
is  sufficient  t<>  melt  the  follnwing  amounts  of  iron  per  wheel: 

.'11   Ml!  c;ir 59  11)>. 

40   ion  orir .S2  11)S 

5(!   lot'  car .  1  .lU  11>>. 

70  loii  car 1  .31  His. 

S5   lor  car 1  .  5o  lbs. 

This  heat  is  de\  eloped  in  the  course  of  a  very  few  seconds 
and  the  amount  of  metal  ihrouuh  which  it  must  ])ass  to  the 
wheel  is  the  mere  fraction  of  an  ounce,  and  heing  concentrated 
on  one  spot  the  melting;  point  is  reached  almost  instantaneously. 
The  .small  contact  area  is  suhject  to  a  violent  expansion  which 
can  occm-  in  onl\-  on.'  direction,  and  that  is  outward  frotn  the 
wheel. 
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Fij^urc  43  shows  a  cross  scclion  of  a  slu'llcd  spot.  That 
])orlion  hftwccii  A  and  C  (hiring;-  the  ])roccss  of  skiddinj^'  is  oi 
extremely  hi_i;h  temperature.  ])racticaiiy  at  the  mellin,cf  point,  and 
expansion  is  restricted  by  the  shoulders  A  and  C  of  cold  metal, 
and  as  the  lioltest  ])ortion  of  the  metal  is  at  the  center  !'>,  it 
expands  u])\vard.  allow  iuL;-  the  concentric  rin^s  of  metal  to 
expand  toward  the  center,  cansinm'  a  ck-a\am'  ])lane  alonj^'  the 
line  r. — !).  After  the  sl.iddini';  ceases,  the  metal  is  \er\-  (jiiickdy 
cooled,  which  causes  thermal  cracks  to  he  introduced  in  con- 
centric rint^s  and  the  sul)se«|Uent  ])oun(lin!:;'  <  u  the  rail  disin- 
lej^Tatcs  the  nu'tal  which,  after  fallinj;'  out,  produces  the  condi- 
tion sliown  in   Figure  42. 


Fig.  43 — Cross  Section  of  a  Shelled  Spot  Showing  the  Raised  Center. 


^\'llerc  the  wheel  ^lides  for  a  i^^reater  distance,  the  meltiuiL;' 
])oint  is  reached  and  a  segment  of  the  metal  is  rapidh'  rubbed 
away  wOu'cli  quickly  increases  the  area  of  contact,  giving  a  much 
larger  surface  to  receive  the  heat,  therebv  reducing"  the  tempera- 
ture. In  this  case  the  heat  is  sufficient  to  cause  disintegration 
of  the  metal  from  a  net  work  of  fine  thermal  cracks  wdiich.  as 
in  the  case  of  the  shell  out.  disintegrates  and  dro|)s  from  the 
surface  of  the  tread  f>i  the  wheel  in  subsequent  service,  leaving 
a  rough  jagged  appearance  as  shown  in  Figure  40 — C. 

This  defect  is  commonly  termed  "comby  from  slid  burned." 
If  the  sliding  had  continued  over  a  much  longer  distance  a 
tyjiical  flat  spot  would  have  resulted,  whicli  would  call  for  the 
removal  of  the  wheel  as  soon  as  it  reached  a  repair  track.  It 
was  fonuerl}-  the  custom  to  call  these  defects  ".sand  holes"  or 
"slag  in  the  metal",  indicating^  an  initial  defect  in  the  wheel. 
This  idea,  however,  is  not  consistent  with  f)bscrvatioiis  in  prac- 
tice, where  it  is  usual  to  find  such  defects  in  both  wheels  of  a 
pair  aiifl  in  the  same  plane,  indicating  that  the  defect  arose  from 
slippage  on  the  rail.  The  tendency  of  wheels  to  shell  in  pairs 
or  in  several  pairs  under  the  same  car  is  well  illustrated  in  an 
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analysis   of   results  obtained   from   500   refrigerator  cars,   repre- 
senting- a  total  of  4,000  wheels.     Of  this  number.   189  were  re- 
moved   for   shelling-   out,   and    the    relation   of   this   defect   to   the 
mate  wheel  is  shown  m  the  followini^-  summary: 
I  74  shells  in  pairs. 
]  5  shells  singly. 

I'nder  8  cars  every  wheel  was  shelled. 
Lender  4  cars  4  wheels  were  shelled. 

This  indicates  not  only  that  shelling  is  due  to  intense  local 
heating  while  skidding  on  the  rail,  but  it  is  also  a  matter  of 
observation  tliat  this  defect  occurs  under  e(|uipment  having  the 
highest  braking  power  and  making  most  fre(|uent  stops,  such  as 
engine  tender,  heavy  passenger  and  interurban  cars ;  and  in 
freisfht  service  it  is  much  more  common  in  the  cars  of  heavv 
tare  weight  which,  in  some  cases,  have  a  braking  i)ower  10  per 
cent  above  the  AI.  C.  B.  standard. 

In  a  recent  report  of  the  National  Association  of  Railway 
Commissioners,  in  discussing  the  relation  of  heat  generated  by 
the  brake  shoe  to  the  tread  of  the  wheel,  the  following  statement 
is  made  : 

"So    severe    are    thermal    effects    of    this    kind    that    no 

grade    of   steel    will    resist    them,   hence   the   appearance    of 

thermal  cracks  is  not  to  be  taken  as  an  indication  that  the 

steel  has  been  lacking  in  good  qualities.     Under  the  inlluence 

of  heat  all  metals  succumb." 

These  thermal  effects  are  largely  produced  by  irregularities 
in  i)resent  standards,  irregularities  in  application  of  the  standard, 
irregularities  in  brake  pressures  on  long  grades,  irregularities  in 
brake  hangers  and  irregularities  in  piston  travel.  A  concerted 
action  by  this  Club  could  accomplish  much  in  correcting  these 
irregularities,  the  cost  of  which  would  be  trivial. 

The  various  items  should  be  given  publicity  and  each  use  his 
influence  within  his  ow-n  sphere  of  action.  These  are  all  items 
which  come  imder  the  head  of  the  Safety  First  program,  and  a 
little  amount  of  effort  in  removing  accident  hazards  would  yield 
a  large  return  to  the  individual  railroad  companies. 

Wheel   Standards. 

In    jireparing    standards    for    the    entire    railway    ecjuipment 
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the  first  inforniatidn  rcciuircd  is  a  classified  list  of  the  equii)nient 
to  he  served.     This  has  heen  secured  and  is  shown  in  Tahle   i8. 

Table  18. 

r.raki'V'  Povv.^r 


Pvr  '.Vi't 


o  -^ 


^   <u   y 

"-^t 

X      w 

^^  r 

O   rt 

u  c:  w 

u   O 

a   c;;   V- 

-u  i 

Axles  41/4x8  Journals — 95,000   Lbs.   Gross   Load. 
60,0(10  Li'.S.  C.\PACITY. 
860,000  Freiclit  Car^ 

Litrht    Tars  22.(K)0  ll)s.       13,2(M)  lbs.       60       13.9  4. 

Average    Cars  32,000  lbs.       19.200  lbs.       60       20  2       KM). 

Heavy  Cars  52,00.1  lbs.       31.2(Hl  lbs.       60       32.9  1. 

I-lnginc  Tenders. 
SiHX;  Gals,  ir.nk 

Capacity  3.'i(K10  1hs.       31,500  lbs.       90       ^^s^- .2 

Axles  5x9  Journals — 132.000  Lbs.  Gross  Load. 
80,( HX)  1 .  l;  S .  C  .\  V.\  C I T  V . 
800,0(i0  Freight  Cars. 

light   Cars  27  0(10  lbs.        16,2(J0  lbs.       (»0       12.3  4. 

Average  Cars  37.000  lbs.       22.200  lbs.       60       16.8       KKL 

Heavy  Cars  5;U)00  lbs.       .3(!.(:)00  lbs.       60       22.7  1. 

Eneine  Tender?. 
'7.000  Gals.  Tank 

Capacity  .^"(KHMbs.       44,100  1b-.       90       33  4 

Axles  51,2x10  Journals — 161,000   Lbs.   Gross  Load. 
100.<XIO  LPS.  C.XPACITY. 
7(Ki.(!00  I'reicrht  Cars. 

Light  Cars  .^2.(X'0  lbs.       19,2(X)  lbs.       60       11.9 

•VveraceCars  41.000  lbs.       24,600  lbs.       60       15.3        lOO. 

Heavy  Cars  50,0(XI  ibs.       .30,000  lbs.       60       18.6  1. 

Enirine  Tenders. 

9.00(.  Gals.  Tank 

Capacity  63.»:KKt  lbs.       56.7(M1  lbs.       90       35.2 

Axles  6x11  Journals— 210,000  Lbs.  Gross  Load. 

14<»,0(J0LHS.  CAPACITY. 
10.(XK'  Freight  Cars. 

.\vtrage  Cars  53,000  lbs.       31,800  lbs.       60       15.1        Uwl. 

Ensipe  Tciulers. 
^12.000  Gals.  Tank 

Cai)acity  75,000  !!>>.       fv,50('  lbs.       '^(*       32.2 

Axles  6'/2xl2  Journals— 250.000  Lbs.  Gross  Load. 

i7a,o'io  LBS.  Capacity. 

-Average  Cars  02,;KXJ  llis.       37,2(Xi  Ibs.       OO       14.9       lOO.. 

Engine  Tenders 
14,000  Gals. 

Water  80.(XK1  lbs.       72.000  ll>s.       90       28.8 

20  Ton>^  Coal 

After  securing  list  of  equipment  it  is  necessary  to  go  over 
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each  capacit\'  and  note  the  stresses  that  are  possible  for  maxinium 
CDiKhtions  that  are  hkely  to  arise  in  that  class. 

Tlie  onlv  standards  recommended  1)}"  the  Master  Car 
Ihiilders  Association  are  O25,  jxjund  v;heel  for  cars  of  maximum 
li'ross  wci,q"ht  not  to  exceed  95.000  j'jounds,  the  dj^  ponnd  wheel 
for  cars  of  maxinnim  i^ross  weit^lit  not  to  exceed  132,000  pounds 
and  the  723  jx'und  wheel  for  cars  of  maximnm  ji^ross  weight  not 
to   exceed    U)l.0O0  jjonnds. 

'J'hese  standcird  were  dex'eli.jjed  for  ^-ondola  freii^ht  service 
without  reference  lo  tem])eratnre  stresses  except  in  so  far  as 
may  be  indicated  by  x'ariations  in  ij'ross  load.  These  standards, 
however,  are  extended  to  passen.s^er  service  and  to  eng^ine  tender 
service  where  the  heat  stresses  are  out  of  all  proporticui  to  the 
gross  load  when  this  various  e(|uii)ment  is  operated  in  one  train. 
Starting  out  with  the  i)roi)osition  that  the  heaviest  stresses 
develo])ed  in  the  wheel  are  tcni])erature  stresses  which  originate 
from  i)rake  friction  and  that  the  heating  of  the  wheel  is  propor- 
tional to  the  liral<ing  i>ower  it  follows  directl}'  that  wheel  which 
ma\-  be  entireh'  satisfactor\-  under  freight  equipment  in  which 
the  braking  ]:)ower  is  15  per  cent  of  the  gross  load  are  not  at  all 
suiteil  for  ])ass(.Miger  service  ha\-ing  braking  ])Ower  equal  to  75 
per  cent  of  the  gross  load,  or  for  engine  tender  service  with 
braking  jiowcr  of  33  per  cent  of  the  gross  load. 

'J'he  American  l\ailwa\  Master  ^rcehanics  A.ssociation  has 
never  in  its  recommendetl  ])ractice  considered  any  standard  for 
engine  tender  wheels  dififering  fron.i  tliose  of  the  Master  Car 
]^)uilders"  designs  for  e(|uivalent  \\heel  loads.  TTow  this  works 
out  in  jiractice  is  shown  in  Table   10. 

Table   19. 

M.  C.  ^'>.  Staii<!;ir.U  l-'nyinc  Tcriflcr  "Ref|iiiremcnts 


"0  c 

%1 

■7:^^. 

!<>  >■ 

4Vix  8 

r)J5 

5     X  9 

67.- 

.Sy2xlO 

725 

<^     xll 

850 

^6^x12 

950 

c;  ^  •-  c         R  ^  ^  o        •-  c         H  .-  =^^ 


9,rO(M)       19,2()<»       20.2  .^!,500  ^^.Z  65% 

],^2,l!00       22.200       In. 8  44.100  ,\V4  100% 

lOl.OOO       24.600       15. .3  56.700  ,^5.2  130% 

-210,000       31,800       P,  1  67,500  32.2  112% 

*25O,00O       37,200       14.9  72.0O(!  28.8  93% 
*   Recommended   by   the   Association   of    Manufacturers   of   Chilled 
Car  Wheels  for   Freighi  Equipment. 
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\  hv  pniiii  lo  \)v  ohscrvod  is  thai  on  (li\-isi<ins  having  1<'ii|l;' 
tirades  tliat  praclically  Iwicr  as  niucli  liral  is  drvrlopcd  in  (.-n^iuc 
lender  wluc-ls  as  in  li\iL;ht  wlioels  i-arryinq-  an  c(|uivalcnt  l(jad  in 
tlir  same  train.  I  linco  lluTc  is  no  jnstification  whatever  for 
n^iiiL;  iIh'  M  .  (,".   I'.,  standai'd.s  tor  cni^int-  tenders. 

Without  waiting;-  tor  final  conchisions  of  all  temperature 
tests  there  is  a  lari^c  mass  of  classified  data  that  is  definite  and 
])()inls  with  nnerrin;^-  directness  to  tlie  standards  that  should  be 
innnediately  used  and  the  fact  that  some  later  data  will  modif\' 
in  a  slight  des;"ree  some  of  these  designs  in  no  way  relieves  the 
res] )onsihility  of  usin^-  the  ])ro]n'r  factor  of  safety  at  the  present 
time.  Table  20  shows  the  ])resent  standards  used  for  both 
freii^'ht  and  eni^ine  tenders  indiscriminately,  also  the  pro- 
])osed  indej^endent  standards  for  iieavv  freit^ht  and  eng'ine  tender 
service.  These  weights  contem])late  the  reinforced  Ranges  and 
lieavv  rims. 


Table  20. 
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rj)s. 
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41/4  X  S 

625 
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725 

5     X  9 

67  S 

725 

775 

.S  Vox  10 

725 

77S 

825 

6     xll 

875 
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CONXLUSKIXS 

In  the  fore^oin^-  survey  of  the  mechanics  of  Car  Wheels  to 
ascertain  the  limiting"  feature  in  the  wheel  which  will  first  suc- 
cuml)  to  an  overlciad,  the  following  irresistible  conclusion  have 
lieen  established  : 

ncariii:^  Power 

The  bearing  ])ower  is  practically  proportioned  to  the  load 
but  the  cai)acity  of  the  wheel  in  this  respect  is  so  much  greater 
than  that  of  the  rail  that  the  limiting  loads  from  a  stand])oint 
of  hearing  will   alwaAS  be  determined  bv  the  rail. 

/  'crfiral  l.oad 

Stresses  originating  in  the  wheel  from  the  vertical  load  are 
small  in  com])arison  with  other  stresses  and  require  only  scc- 
■ondary  consideration. 
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Temperature  Stresses 

The  possibility  of  repeated  heating-  of  the  tread  must  he 
carefully  considered :  First,  from  the  standpoint  of  the  g^ross 
load  and  the  grade  over  which  the  car  may  operate,  and,  second, 
from  the  standpoint  of  the  braking  power  of  the  car  as  compared 
with  the  average  braking  power  of  cars  of  corresponding  or 
heavier  capacities.  While  stresses  of  the  greatest  intensity  arise 
from  continued  brake  heating,  any  desired  factor  of  safety  can 
be  secured  b\-  siniph  proportioning  the  metal  in  the  plate  to  cor- 
respond with  the  stress.  Hence,  there  is  no  limitation  to  the 
reliability  of  the  wheel  from  the  standpoint  of  tem])eraturc 
stresses. 

r'laiii:_e  Pressure 

Stresses  in  the  Hang\'  ;ire  proportioiial  to  the  load.  The 
section  of  the  flange  can  Ijc  made  of  anv  strength,  required. 

Stress  in.  the  Plate  Jh^'eiof^ed  by  I'lanye  Pressure 

This  item  lias  not  yet  ])eer.  determined  but  evidently  the 
sti esses  are  not  large  in  com])ai'ison  witli  others  and,  therefore, 
of  secondary  imi)C)rtance. 

Stresses  from  Pressing:;  cm  the  .Lvle 

The  laws  of  i)ressure  tits  and  the  stresses  in  the  metal  in 
the  iiub  surrounding  the  axle  are  now  well  established  and  it  is 
onl\-  necessar\'  that  sufficient  metal  be  used  in  the  hub  and  plate 
to  maintain  the  stresses  within  pro])er  working  limits. 

Loeal  fleatiiii:;  rf  Tread 

L'nder  certain  conditions  of  mie(|ual  distriltution  of  braking 
power,  the  surface  of  the  tread  may  be  heated  to  the  melting" 
point,  resulting  in  a  series  of  blemishes  known  as  ■"shelled"'  and 
"comby".  which  may  be  of  sufficient  seriousness  to  cause  the 
removal  of  the  wheel. 

It  is  thus  seen  that  in  no  part  of  the  wheel  is  there  any 
indication  of  the  impossibility  of  designing  the  wheel  strictly  in 
proportion  to  the  stresses  developed,  with  the  possible  exception 
of  local  heat'ng  (jf  the  tread. 

If  there  is  any  one  thing-  that  has  been  absolutely  demon- 
strated it  is  that  the  chilled  iron  wheel  can  be  designed  to  meet 
anv  operating  condition  now  existing  or  likely  to  exist  on  anv 
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railroad.  It  has  bcL-ii  conclusively  shown  that  the  heaviest 
stresses  that  can  occur  under  loads  of  25.000  to  30.000  pf)unds 
l)er  whc'.'l  can  he  taken  care  t>\  with  absolute  reliahilit\'  on  the 
heaviest  grades  in  service.  .Also  that  tuider  these  conditions, 
structiu-al  failures  are  devclo]:)ed  in  wheels  made  of  other  ma- 
terials in  even  i^reater  pn  >|)()rti<  m  than  the\-  are  in  the  chilled 
iron  wheel. 

DISCUSSION. 

1  M\I\S  1 1  )lv.\']"  :  The  (|uestion  is  now  open  fur  "general 
discussion.  I')o  any  of  the  members  wish  to  cliscuss  it?  Mr. 
Trist.  mav  we  hear   from  ^•ou  ? 

MR.  \.  r..  TRIST.  Representative  C'arne,<.,ne  vSteel  Co.: 
"I  am  very  j^iad  to  ha\'e  been  here.  Aitoi;ether  the  paper  was 
an  excellent  one  and  I  want  to  congratulate  Messrs.  Lvndon  and 
N'ial  for  the  thoroughness  in  which  they  have  handled  the  subject. 

"In  regard  to  mileage  i)erformance  of  wheels.  I  would  like 
to  say  that  under  ]iresent  tests  that  we  are  now  running  with  the 
steel  wheel  in  50-ton  freight  coal  car  service,  we  have  now  shown 
an  average  mileage  of  150,000  for  the  first  run  before  turning 
the  tire,  and  I  think  that  will  be  exceeded  slightl_\'.  but  not  ver\' 
nnich.  The  highest  mileage  that  we  have  oljtained  so  far  for 
the  first  run  is  about  242.000  miles.  I  do  not  have  anv  figures 
for  the  second  run  of  the  steel  v.dieel  in  this  service  that  I  would 
care  to  give  out  at  this  time ;  probably  20  wheels  have  shown 
over  Qo.ooo  miles.  Com]^aring  some  cast  iron  nickel  allov  wheels 
in  this  service,  which  made  about  90,000  miles  as  the  highest 
and  an  average  around  50.000  miles  for  their  life  with  the  first 
run  of  the  steel  wheel,  would  mean  about  3  to  i." 

MR.  A\'.  J.  ]\IEYER :  I  would  like  to  ask  a  question.  Is 
there  not  more  possibilitv  of  a  cast  iron  wheel  becoming  eccen- 
tric than  a  steel  wheel  ? 

]\IR.  F.  K.  \  lAL :  IMy  remarks  on  eccentric  wheels  are 
based  entirely  on  government  reports  of  a  large  number  of  rail 
breakages  several  years  ago,  I  think  in  10 12.  Tn  nearly  every 
case  where  a  long  string  of  rails  were  broken  by  a  single  train 
it  was  invariably  an  eccentric  steel  wheel  that  did  the  damage. 
I  think  you  will  find  there  is  greater  opportunity  for  a  steel 
wdieel   in   cold   weather  to  have  a   greater  eccentricity  than   can 
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occur  in  chilled  iron  wheels.  It  is  possible  that  the  chilled  iron 
wheel  may  not  be  exactly  round  to  start  with  but  the  amount 
of  eccentricity  is  certainly  very  small  iind  when  we  once  L(et  to 
the  point  of  grinding"  the  wheel,  all  the  eccentricity  can  be  re- 
moved and  the  metal  does  not  snbsi.'(|uently  flow  or  change  its 
shape  in  any  way.  I  think  we  will  find  it  to  be  true  that  there 
is  a  great  deal  larger  opportunity  of  eccentricity  develo])ing  in 
service  with  a  rolled  steel  wheel  than  with  a  chilled  iron  wheel. 

In  regard  to  the  mileages,  I  have  often  heard  of  150,000 
miles  for  the  first  run  of  a  steel  wheel  under  100,000  to  200,000 
pounds  capacity  cars.  That  of  course  would  not  occur  in  regular 
service  because  the  wdieels  have  not  been  in  service  long  enough 
to  develop  that  mileage.  The  average  car  runs  from  8.000  to 
10,000  miles  a  year.  Some  as  high  as  15,000.  Our  very  best 
information  as  to  comparative  mileage  comes  from  engine  ten- 
ders where  we  get  through  with  tests  in  a  year  or  so.  I  have 
followed  a  large  number  of  such  tests  to  get  at  a  comparative 
\alue,  avoiding  individual  cases.  A  fair  average,  as  nearly  as 
1  can  get  at  it,  for  the  first  run  from  steel  wheels  is  about  26,000 
miles  on  an  engine  tender  of  8,000  gallon  capacity  in  ordinary 
service.  That  comes  from  steel  tired  wheels,  rolled  steel  of  all 
makes,  and  from  quite  a  number  of  different  railroads.  On  one 
occasion  I  have  had  an  op])ortunity  to  follow  the  steel  wheel 
under  100,000  ca])acity  cars  but  that  was  on  a  very  limited  scale. 
In  one  case  of  1000  cars  equipped  with  steel  wheels  going  into 
service  two  Acars  ago  I  noticed  some  200  pairs  already  out  in 
front  of  the  shop  ready  for  re-turning\  and  the  time  is  so  short 
liTat  they  could  not  have  rolled  up  a  very  heavy  mileage.  We 
guarantee  a  minimum  service  of  four  years  for  individual  wdieels 
under  this  ec|uipn)ent  and  therefore  had  these  wheels  been  of 
chilled  iron  they  would  all  have  been  replaced  free  to  the  rail- 
road companv.  Replacements  on  such  a  scale  would  soon  put 
the  manufacturers  of  chilled  iron  wheels  out  of  business.  On 
the  other  hand  our  replacements  on  the  four  year  basis  are 
negligible.  Time  will  tell  the  relative  wearing  c|ualities  and 
Avearing  values  of  the  two  metals,  of  course,  and  we  will  ulti- 
mately have  a  basis  for  determining  relative  values  and  costs  as 
between  chilled  iron  and  steel,  but  I  think  the  150,000  and 
200,000  miles   nm   are  extremely   rare  under  equipment  having 
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wheel  loads  above  eight  tons,  as  far  as  I  have  been  able  to 
observe. 

I  will  agree  that  individual  mileages  can  be  run  very  high. 
We  obtain  loo.ooo  miles  from  certain  individual  diilled  iron 
wiieels  invb-r  lOO.ooo  pounds  capacity  cars. 

MR.  TRIST:  In  regard  to  the  wheel  mileages  given,  I 
would  respectfully  refer  you  to  Mr.  John  H.  Martin,  Superin- 
tendent Car  Equipment,  Berwind- White  Coal  Mining  Company 
for  veriiication  of  figures.  These  cars  have  made  about  2000 
miles  monthly  aiifl  from  lOO'S.  when  the  twenty  pairs  of  test 
wheels  were  put  in  service,  to  if)i2  or  19I-I,  some  of  the  cars 
had  matle  as  high  as  4000  miles  in  a  month. 

It  is  not  a  difficult  problem  to  calculate  the  ton  miles  a 
wheel  has  carried  when  we  know  that  for  50  per  cent  of  the 
mileage  made,  the  cars  were  loaded  to  capacity.  The  average 
mileage  of  the  steel  wheel  in  JODO  gallon  tender  service  is  i25.ocx> 
to  150.000  miles  and  in  8,000  gallon  tender  service  110,000  to 
120.000  miles.  On  the  12,000  gallon  tender  service,  which  is 
the  heaviest.  I  have  no  data  to  OiTer. 

MR.  A.  H.  AXDERSOX,  President,  Pittsburgh  District 
R.  R.  Co.:  I  would  like  to  ask  Mr.  A  ial  if  there  is  anv  increase 
m  momentum  on  the  larger  tonnage  and  cars  beyond  the  uni- 
form proportion.  For  instance  with  your  300.000  ton  mile  load 
you  have  it  divided  up  into  a  regular  proportion  each  of  20,000. 
It  would  seem  to  me  as  a  mechanical  proposition  that  your  larger 
load  would  make  a  heavier  blow  upon  the  rail  and  upon  the 
tread  by  reason  of  the  momentum  wherever  you  strike  the  in- 
equalities of  the  track. 

MR.  \  lAL :  There  is  a  little  greater  increase  in  wear  as 
the  tonnage  goes  up,  but  it  is  so  slight  in  chilled  iron  that  I  am 
unable  to  determine  it.  We  are  now  using  the  tonnage  pro- 
gramme as  a  ba.sis  for  guaranty  to  all  roads.  It  mav  not  be 
exactly  correct  but  it  is  quite  close  I  think  to  actual  perfomiance. 
I  do  not  pretend  that  the  ton  mileage  curve  is  a  straight  line. 
but  it  is  very  close  to  it  fcr  chilled  ir<in  but  probablv  is  not  true 
of  steel. 

MR.  T.  C.  \\'AR.\'E,  vSuperintendent.  Pennsylvania  Casting 
&  Machine  Co.:  Mr.  President,  I  did  not  intend  to  say  any- 
ti.ing.  but  it  seems  up  to  me  to  make  a  few  remarks. 
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I  am  rather  sorry  to  note  that  the  trend  of  the  discussion 
is  the  question  of  mileage  between  the  solid  steel  wheel  and  the 
chilled  cast  iron  wheel.  Both  types  have  their  sphere  of  use- 
fulness. 

For  nearlv  thirty  years.  I  have  been  connected  with  the 
chilled  cast  iron  wheel  business.  Referring  to  mileage,  several 
vears  ago  when  in  the  emplo\-  of  the  New  York  Car  Wheel 
Works  of  Buffalo,  X.  Y.,  I  made  a  drawing  of  a  33-inch  chilled 
car  wheel  which  had  been  removed  from  a  ^lichigan  Central 
locomotive  tender  after  a  record  of  T  12,000  miles  as  certified  by 
the  Master  jMechanic  of  the  M.  C.  R.  Railroad  Shop,  showing 
a  wear  of  tread  of  li;  of  an  inch.  The  Xew  York  Car  Wheel 
Works  also  advertised  in  the  Trade  Journals  of  that  period. 
Thev  had  produced  600,000  chilled  car  wheels  without  one  col- 
lapsing under  a  car. 

I  well  remember  the  wheels  made  by  us  for  the  first  steel 
cars  for  the  Bessemer  Railroad.  The  cars  were  80,000  pounds 
capacity,  weight  of  wheel,  650  to  665  pounds.  A  large  delega- 
tion of  railroad  officials  were  invited  to  sec  the  tests  of  wheels. 
Some  wheels  were  subjected  to  the  European  drop  test  wdiich- 
is  different  to  ours,  the  wheel  being  placed  in  a  vertical  position, 
the  same  as  when  running  under  a  car,  not  horizontally  as  it  is 
m  M.  C.  B.  drop  test.  A  weight  one  gross  ton  (2,240  pounds) 
is  lifted  to  the  height  of  one  meter,  then  two  meters,  and  then 
three  meters  ar,d  so  on  until  the  rc(|uiremcnts  are  fulfilled.  We 
had  a  verv  successful  series  of  tests.  I  may  add  the  wheels 
under  the  Bessemer  Railroad  steel  cars  gave  excellent  results. 
I  dismounted  some  of  these  wheels  after  ten  years  of  service. 

Some  vears  ago,  the  merits  of  the  steel  and  chilled  cast  iron 
wheel  were  freely  discussed  in  this  Club.  At  that  time,  I  made 
this  remark  that  the  bulk  of  the  freight  car  business  Avould  in 
the  future,  as  it  had  in  the  past,  be  carried  on  the  chilled  cast 
iron  wheel.  I  think  ]Vlr.  Lyndon  has  substantiated  that  remark 
in  his  paper  read  tonight  and  the  chilled  cast  iron  wheel  has  not 
bv  any  means  gone  "like  a  dead  horse  floating  by,"  as  was  faceti- 
ously remarked  by  a  gentleman  who  took  part  in  that  discussion. 
Why,  do  you  know,  the  greatest  "black  eye"  ever  given  the 
chilled  cast  iron  car  wheel  was  by  a  certain  railroad.  It  is  uot 
necessary  for  me  to  mention  names. 

In  the  early  days  of  fifty  ton  cars,  the  company  I  worked 
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for  at  that  time  secured  an  order  for  this  particular  raihvjad  for 
wlicels  for  their  fifty  ton  cars.  On  receiving  the  blueprints  and 
specifications,  we  were  held  to  a  minimum  weight  ^f  590  pounds 
and  a  maximum  weight  of  630  pounds.  As  a  consequence,  lots 
oi  our  wheels  failed  in  service.  I  was  sent  to  make  an  examina- 
tion of  the  failed  wheels.  I  need  hardly  tell  \-ou  that  all  the 
other  wheel  makers  who  had  supplied  wheels  to  these  specifica- 
tions had  iheir  (|uota  of  failures  too.  I  saw  them.  After  the 
inspection  was  over.  I  said  to  the  Chief  Inspector.  "The  day  will 
come  when  your  engineering  staff  will  have  to  specify  a  700 
pound  v.heel  for  fifty  ton  cars."  That  was  seventeen  years  ago. 
It  came  to  pass,  just  as  I  had  predicted.  In  a  few  months,  the 
weight  of  the  wheel  of  fifty  ton  cars  was  raised  to  650  pounds, 
then  to  675,  then  after  intervals  of  time,  to  700.  to  /2^,  the 
present  M.  C.  B.  standard  and  now  some  roads  to  750  pounds. 
Suppose  today,  a  foreman  in  a  shop  went  to  the  ]^Iaster  Car 
Builder  and  told  him  he  had  taken  a  pair  of  625  pound  wheels 
and  had  mounted  them  on  an  axle  5IX  x  10  inches  for  fifty  ton 
cars  and  had  sent  them  out  on  the  road.  You  can  imagine  the 
rest,  and  vet  this  is  exactly  what  was  done  by  the  railroad  I 
have  referred  to. 

Sometime  after  this.  T  had  this  experience  with  another 
railroad.  An  order  was  placed  with  us  for  wheels  for  5-inch  x  9- 
inch  axles.  80.000  capacity  cars.  The  specifications  called  for 
fioo  pound  wheel.  The  matter  was  referred  to  me.  I  immediately 
demurred.  I  was  sent  to  interview  the  Chief  Engineer  about  it. 
Ke  wanted  the  (loo  pound  wheel,  his  argument  being  that  we 
had  previously  supplied  very  satisfactory  wheels  at  that  weight 
and  he  objected  to  any  over  weight.  In  the  course  of  our  debate, 
I  told  him  that  600  pounds  was  the  recognized  standard  weight 
at  that  time  for  A^^-'mch  x  8-inch  axles.  You  would  not  think 
of  putting  a  4^-inch  x  8-inch  journal  axle  under  an  80,000 
pound  capacity  car.  Xo  sir,  you  have  added  150  pounds  at  least 
to  the  weight  of  axle,  increasing  the  journal  to  5x9  inches. 
Xow.  is  it  fair  to  the  wheel  maker  for  him  to  run  any  chances? 
We  wished  to  fill  the  order  with  weight  of  wheel  650  pounds. 
675  pounds  is  now  the  'M.  C.  B.  standard  for  5-inch  x  9-inch 
•ixles.  \Yell.  he  saw  the  justice  of  my  claim,  and  conceded  the 
point. 

The  failures  of  the  light  weight  wheels  under  the  first  fifty 
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ton  cars  l)roui;lU  alxnil  the  inception  of  tlie  solid  steel  wheel  tu 
take  its  ]^lace. 

It  is  a  pleasiu'c  to  nie  to  have  listened  to  ]\Ir.  J^yndon's  and 
A  ial's  lecture  on  the  Mechanics  of  the  chilled  cast  iron  wheel. 
It  is  a  good  thint;'  the  Association  of  Car  \Mieel  Makers  have 
*;nne  into  the  technical  stresses  and  strains  the  chilled  car  wheel 
is  subjected  to  when  in  service. 

MR.  A.  STL'CKI,  Engineer:  This  whole  (juestion  is  one 
of  .safety  and  one  of  economy.  Quite  a  little  has  been  said  about 
the  first  point  and  a  good  many  figures  ha\'e  been  sul)mitted 
regarding  the  wear  and  consequent  life  of  a  \\heel.  However, 
in  connection  with  true  economy,  I  was  wondering  whether 
there  is  not  a  practical  limit  as  to  the  weight  of  a  wheel  as  it 
takes  power  to  stop  and  start  such  masses.  The  stopping  is 
not  so  bad,  as  each  car  takes  care  of  its  own  weight,  but  in 
starting  long  trains  such  as  we  run  todav.  it  must  affect  the 
motive  power  of  an  engine  greatly.  Therefore,  I  would  like  to 
know  whether  anv  tests  or  investigations  have  been  made  to 
determine  the  influence,  the  weight  of  the  wheels  have  on  the 
hauling  capacity  of  an  engine. 

]MR.  \IA[^:  That  is  a  rather  complicated  ])roblem.  It 
depends  entirely  u]:)on  the  profile  of  the  road  on  which  the  wheels 
run.  There  are  a  great  many  elements  of  train  resistance  such 
as  friction  that  are  of  far  greater  importance  than  any  small 
additional  weight  m  the  wheel.  The  steel  wheel  for  example 
has  far  more  frictional  resistance  against  the  rail  than  is 
(levelo])ed  In'  the  chilled  iron  wheel. 

Coming  back  to  the  question  of  w-eight :  Starting  and  stop- 
ping alone  is  not  very  important  to  a  freight  train  because  wdien 
once  started,  a  comparatively  long  run  is  made  without  stopping. 
Excess  weight  in  the  wdieel  is  very  different  from  excess  weight 
carried  on  the  car  because  in  the  wheel  only  rolling  resistance 
is  encoinitered  while  the  load  on  the  car  is  transmitted  through 
the  journal  to  the  wdieel  and  then  to  the  rail,  having  journal 
friction  in  addition  to  rolling  friction.  Increasing  the  weight 
of  the  wdieel  50  or  400  pounds  per  car  represents  an  increase  on 
the  gross  load  for  100,000  pounds  capacity  cars  of  one-quarter 
of  one  per  cent,  and  since  the  rolling  friction  is  al)oiU  20  jier 
cent,  of  the  toU\\  resistance  under  average  conditions,  the  in- 
creased power  reqiu'red  would  lie  5/100  of  I  per  cent.     As  coni- 
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pared  with  this,  sharp  tlaii,i;es  iiui}'  increase  tlie  total  resistance 
lo  per  cent,  (ir  nmre.  The  iiicreased  \veisj,ln  nn  the  wheel  there- 
tore  heconies  ne^li^ihle  as  compared  Avith  other  increases  in 
train  resistance  whicli  are  usnally  overlooked. 

An  increase  in  weight  of  200  ponnds  per  wheel  would  re- 
(|uire  an  extra  amount  of  power  equivalent  to  an  extra  brake- 
man  on  each  car.  It  is  m\  <'.\'perience  that  if  the  chilled  iron 
wheel  i  ^  heavier  than  the  steel  wheel,  we  are  told  that  the  haul- 
ing of  the  excess  wei.yht  is  a  serious  matter  but  if  the  steel 
wheel  is  heavier  than  the  chilled  iron  wdieel,  the  cost  of  haulin!:^" 
the  excess  weight  is  ruled  out  of  court.  On  one  occasion  T 
wanted  to  use  a  950  pound  wdiecl  under  an  engine  tender  but 
the.  Master  ^^Icchanic  would  not  consent  on  account  of  the 
extreme  weight  which  he  said  could  not  be  hauled  up  the  hill. 
I  asked  him  if  it  recpiired  any  more  elfort  to  haul  a  (^50  pound 
chilled  iron  wheel  on  an  up-grade  than  it  did  to  haul  a  looo- 
pound  steel  wheel,  with  which  the  engine  tender  was  e(jui])i)ed. 
He  said  he  guessed  that  I  was  right  and  gave  an  order  for  the 
chilled  iron  wheels. 

PRESIDENT:  Is  there  any  further  discussion?  If  not, 
do  vou  wish  to  say  ainthing  further,  J\Ir.  Lvndon  ? 

MR.  LYXDOX  :     Xo,  I  think  not. 

MR.  J.  A.  SPIELIMAX:  Mr.  President,  I  move  that  a 
vote  of  thanks  be  extended  to  !\Ir.  Lyndon  and  to  ]\Ir.  \'ial  of 
the  Association  of  ^Manufacturers  of  Chilled  Car  AVheels  for  this 
excellent  and  most  valuable  paper  on  the  ^Mechanics  of  the 
Chilled  Iron  Car  Wheel. 

The  motion  was  dulv  seconded  and  prevailed  by  unanimous- 
vote. 

There  being  no  further  business, 

()s  ^Motion',  Adiourned. 


r 


Secretary. 
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RAILWAY   CLLB    NOTES. 


The  follo\vin.£j  subjects  were  presented  and  discussed  by  the 
several  Railway  Clubs  durin.ij  the  month  of  ^Tay.  191 7.  as  noted 
below  : 

Xew  York  Railroad  Club.  Harry  D.   \'ought.   Secretary, 
95  Liberty  Street.  Xew  York,  X.  Y. 
SrnjKCT — "From  (^re  to  X'ational   r^i])e"  by  X.  C.  Xicol. 

Xew  Eni^land  Railroad  Club.  W'm.  E.  Cade.  Jr..  Sccretarw 
683  Atlantic  Avenue.  Boston.  Mass. 
Subject — "Duties    of   Civili?.ns    in    War   Time"    by    Charles   F. 
Weed. 

Canadian     Railway     Club.     Tas.     Powell.     Secretary, 
P.  O.  Box  7,  St.  Lambert,  near  ^Montreal.  Can. 
Sucj i-.CT — .'\nnual   AFeL'tino:- 

Richmond  Railway  Club.  V.  O.  Robinson.  Scc'\-,  Richiviond.  \'a. 
Sr!!ji:cT — '■Travelro-ue  on   Korea"  by  Admiral  liarrie  Webster. 

St.   Louis  Railway  Club,  B.  W.  Frauenlhal.   Sccretar\ . 

L'nion   Station.  St.   Louis.   AFo. 

Sl'i:j;".ct — "Safety  Ai)i)lianoe  Standards"  by  Tliram  \\'.   Belnap. 

Soiuhern  tPv:   South  Western  Ry.  Club.  A.    T.    AFcrrill.   Sccretar\-. 

Box    1205.    Atlanta,    Ga. 
SunjECT — Lnknown. 

Central   Railway  Club  Buffalo.  X.  Y..  Harry  D.   X'ought. 
Secretary.  05  Liberty  Street.  X'ev.^  Y'ork.  X'.  "S'. 
SriijKCT — "The    Lubrication    of    Freig^ht    Cars    in    Interchange" 
bv  T.  J.  B.urns. 

The  Railway  Club  of  Pittsbm-gh.  T.  B.  Anderson,  Secretar\-. 

207   Penna.   Station.    Pittsburgh.    Pa. 

SrnjiXT — "  \   Gen.eral   Survey  of  the  [Mechanics  of  the  Chilled 

Iron  Car  Wheel"  bv  George  A\'.  Lyndon. 

Copies  of  the  above  papers  can  be  had  upon  application  to 
the  Secretary  at  the  address  given  for  a  nominal  price. 


3n  iE^mnnam 


G.  E.  TRAUTWEIN 

DIED  MARCH  27.  1917 


THE  PENN  COUPLER 


Our  la(es<  development  of  the  M.  C.  B. 
Coupler,  a  modification  of  our  popular  Pitt  and 
Janney  X  Couplers,  with  latest  Improvements. 


LOCK-SET,   and 

KNUCKLE  OPENER. 

Send   for   blue   prints   and  prices. 

—MANUFACTURED  ONLY  BY 

THE  McCONWAY  ®  TORLEY  CO., 

PITTSBURGH.  PA. 


Our  Best  Salesman! 


Any  of  the  over  FORTY  Rail- 
road Systems  in  the  United 
States  using  our  STREET 
STOKERS  and  MECHANI- 
CAL COAL  PUSHERS. 

LOCOMOTIVE  STOKER  CO. 

General   Office   and    Works 

PITTSBURGH 

50     Church     Street  Railway     Exchange 

NEW  YORK  CIT*^  CHICAGO 


PINTSCH 
MANTLE    LIGHT 

The  system  that  has  made 
good  wherever  it  has 
been  applied 


SAFETY 
LECTRIC  LIGHT 

Type  "F"  regulation  en- 
sures constant  lamp  volt- 
age and  long  lamp  life    . 


lie  W]  (af  llcatiiif  ?  li^llin?  (o. 


Chicago,  Philadelphia,  Washington,  Boston, 
St.  Louls,  San  Francisco,  Montreal 


2  Rector  St„  New  York 


METALLIC 
PACKINGS 


fo r  Locomotive 
Piston  Rods,  Valve 
Stems  8C  Air  Pumps 

SECURITY  WRIST  PIN 
LEACH  SANDERS 
GOLLMAR  BELL  RINGER 
INDESTRUCTI3LE  OIL  CUP 
BRAIDED     SWAB,     ETC. 

The  U.  S.  Metallic  Packing  Co. 

PHILADELPHIA 


FIREBOX     FACTS 

1.  I!ig   locomotives    have    long   vvlieel    bases. 

2.  Long    wheel    bases   must   be  covered    by   long   boilers. 

3.  Long  boilers   mean    excessive   flue   lengtlis. 

4.  Excessive  flue  lengths  repiesent  investment  in  heating  surfaces  of  low 
evaporative   values. 

6.     Shorter   flues   mean   longer  fire  boxes. 

6.  Longer  fire  boxes  (with  coinbustion  chambers)  of  the  radial  stay  type  are 
dangerous    and    introduce   added   stay    bolt    troubles. 

7.  The  Jacobs-Shupert  sectional  fire  \>ok  (and  combustion  chamber  when 
required)  supplies  the  means  for  designing  locomotive  boilers  of  correct 
economic  proportions  and  at  the  same  time  for  reducing  maintenance 
problems    to    a    minimum. 

"YOURS    FOR    BETTER    BOILERS" 

Jacobs-Shupert  U.  S.  Firebox  Co. 


30    Church   St..   New   York. 


Works;    Coatesville,    Pa. 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steei  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH    STREET.  NEW   YORK 

BRANCH  OFFICESt— CHICAGO,  ST.    LOUIS.    ST.    PAUL.    WASHINGTON.  D.  C 


G-E  Motors  and  Control  Increase  Production  and  Reduce  Maintenance 

Inevitably  —  you  will  electrify 

SOONER  or  later  the  advantages  of  G-E 
MOTOR  DRIVE  are  going  to  become  so  ap- 
parent to  you  that  you  will  ask  our  Engineering 
Organization  to  study  the  conditions  and  require- 
ments of  your  plant — just  as  the  owners  of  the 
equipment  here  illustrated  had  us  do. 


Because  of  its  wide  experi- 
ence in  all  fields  of  indus- 
trial power,  the  General 
Electric  Company  can  ap- 
ply to  the  solution  of  ^our 
power  problems  a  breadth 
of  experience  and  know^l- 
edge    to    which    no    other 


institution  can  lay  claim. 
Furthermore,  the  organiza- 
tion and  resources  of  the 
General  Electric  Company 
stand  squarely  behind 
every  G-E  MOTOR 
DRIVE  to  insure  satisfac- 
tory operation. 


E  Motor  Drlv# 


General  Electric  company 


General  Office,  Schenectadxj  N.Y. 


Sales  Offices  in  all  large  cities 

6804 


STANDARD  STEEL  CAR  COMPANY 

(  General  Offices:   Prick  Bid?.,  PITTSBURGH.  PA.  (  BUTLER,  PA. 

OFFICES  ]  NEW  YORK  :     170   Broadway  WORKS  ]  NEW  CASTLE,  PA. 

(CfllCAOO:     Fistier  Huildir^  (  flAMMOND,  IND. 

STEEL    AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.   BOLSTERS.   BRAKE  BEAMS.   ETC. 


Capacity  50,000  Cars  per  Annum 


INQUIRIES 
SOLICITED' 


USE  BUTLER 
DRAFT  GEARS 

FRICTION    RIGGING 

PIPER  PATENTS 

200,000  lbs.  Capacity. 

;is   all    the   points    nf   n    Perfect    Gear 

TANDEM     SPRING    ATTACHMENTS     .^^— -^ '- 

6^x8    or   8x8    DRAFT    SPRINGS 


PERFECT  SPRING  PROTECTION 

Butler  Drawbar  Attachment  Co. 

Send  for  Catalog;  CLEVELAND,  OHIO 


s 


C    H    A    E    F    E 

DROP-FORGED 

FOUNDATION   BRAKE   GEAR  DETAILS. 

COMBINE 

MORE  STRENGTH  WITH  LESS  WEIGHT 
Schaefer  Equipment  Company 

Oliver  Building  Pittsburgh,  Pa. 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  281  COMPANIES 

SESSIONS— STANDARD   FRICTION   DRAFT  GEARS 

ARE  IN   USE  BY  205  COMPANIES 
-BOTH  MADE  BY- 

THE  STANDARD  COUPLER  CO. 

CHICAGO:   People's  Gas  Building         NEW  YORK:  30  Church  St. 


J-M  RAILROAD  SUPPLIES 

Roofinzs  Fibre  Conduit  Brck:  Lininz  and  Blacks 

Packinzs  Locomotive  Lajginz  Electrical  Supplies 

Gaskets  Flexible  Armored  Squirt,  Mastic  Floorinj 

Pipe  Coverinzs  Tank,  Car  Heating.  Air  Speedometers 

Hair  Felt  Brake  and  Air  Sijnal  Hose  Fire  Extinznishers 

Smoke  Jacks  Air  Brake  Expander  Rinz  Manual  Slack  Take  L'p 

Asbetos  Wood  Steel  Car  Insulation  for  Air  Brakes 

Waierproofinz  Underground  Conduit  Vitribestos  Stack  Lining 

Corks  Asbestos  Cements  Refrigerator  Car  Insulation 

Write  for  Catalogs 

H.  W.  JOHNS  -  MANVILLK  COMPANY 

NEW  YOKK  CITY 

Lrauches  in  5i  Larjje  Citify 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 
Wheel  Centers,  and  Miscellaneous 
Locomotive  Castings. 
V/ansdium  Steel  Castings  a  Specialty 

VAPOR  CAR  HEATING  COinc 

RAILWAY    EXCHANGE  CHICAGO 

Successors   to 

Chicago  Car  Heating  Co. 
Standard  Heat  ^  Ventilation  Co..  Inc. 

NEW    YORK  BOSTON,    MASS., 

30    Church  Montreal,  53  State  Street 

WASHINGTON.  D.    C.  Que.  ATLANTA,    GA. , 

Munsey    BIdg.  Candler    Bldg. 


RreigHt  and   Passenger 

CARS 

Of  E\/ery  Desoription 

Pressed  Steel  Specialties 
Tank  Cars  /Vline  Cars 

Pressed  Steel 

Car 

Company 

New  York  Pittsburgh  Chicago  St.  Paul 


FOR 

GREATER  EFFICIENCY 

USE 


SOLID-TRUSS 


DAVIS      \i\\  l.lnl     XX      BRAKE  BEAMS 


FOR 

Freight  and  Passenger  Equipment. 

ALSO 

Pressed  Steel  Journal  Box  Lids. 


DAVIS  BRAKE  BEAM  CO.. 


JOHNSTOWN.  PA. 


FRANK  J.  LAHiHAN,  Pres.      CHAS.  J.  GRAHAM,  Vice-Pres.      H,  L.  REFLCGLE,  Gen'l.  Sales  Rep 


^oo^U^*  ,r' 


S^"*e»<^ 


,^^n>°"^  ":^Sr 


This  Space  For  Sale 


For  Those  "Break  In-Twos" 

AVOID  the  delays  and  dangers  in  cliaining  up 
"Ijreak-in-twos"  and  setting  out  at  the  first 
siding-.  Take  your  trains  right  in  to  terminals 
coupled  up  witii  the  Gilnian-Brown  Emergency 
Knuckle. 

Fits  practically  all  t>pes  of  M.  C.  B.  couplers 
with  a  close  and  normal  coupling— even  where 
one  pin  lug  is  broken  from  the  draw  head;  air 
line  can  be  safely  coupled  up  and  maintained 
without  dummy  hose. 

For  more  than  ten  years  the  standard  repair 
knuckle  on  the  leading  railways  of  the  country, 
is  ^•our  assurance  of  its  economy  and  dependa- 
bility. 

Let  us  tell  you  more  about  this  time  saver. 
Write  for  literature. 


The 


QaN^G 


Co. 


NEW  YORK  ST.  LOUIS 

90  West  Street      Railway  Exchange  Bldg. 


CHICAGO 
Peoples'  Gas  Bldg. 


if 


GILMAN-BROWN 

Emergency    Knuckle 


iDf 


SUYDAM'S  ProtKtive  PAINTS 

for  MM  (ars  »i  Mral  M  M 


-MANUrACTURCO  BY- 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST    AND  BUTLCR  ST8., 

BKLL     PHONK.  •4*   ri8K.  PITTSBURGH,    PA 


This  Space  For  Sale. 


FOR    SALE 


BRADY  BRASS  CO. 

MANUFACTURERS    OF 

CYPRUS  BRONZE    FOR   LOCOMOTIVE   and    CAR    BEARING    USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR  BEARINGS 

Sioiral  Offica  and  Works,  170-182  Fourtitnth  St.  and  169-176  FIftaintb  St.,  Jersay  City.  N.  J. 
DANIEL  M.  BRADY,  President 


TYPE  A  SUPERHEATER  LOCOMOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St..  New  York. 


Peoples  Gas  Bldg.,  Chicago. 


•>^  OFFICIAL*         PROCEEDINGS 


ll°?PerYe3r     *VS^    20^  Per  Copy 


SEPTEMBER  28,  I9I7 


AMMUNITION  PROBLEMS  IN    WAR  TIME" 
By  A.  L.  HUMPHREY 


Drop  Forgiflgs  from  16  to  100  Pounds 

STEEL  CAR  FORGE  COMPANY 

•' FORGING  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


FOR   sai^e: 


Electrical 
Uses 


(( 


ARISTOS 

COPPERWELD 


99 


Mechanical 

Uses 


A  COPPER  CLAD  STEEL  WIRE 

Product  of  the  COPPER  CLAD  STEEL  CO..  Pittsburgh,  Pa. 
Drawn  and  Sold  Exclusively  by 


PAGE  WOVEN  WIRE  FENCE  CO., 


Monessen,  Pa. 


FOR   SALE 


TORCHES 

Gem  Torches  Save  You  Money 

Exhaustive  testi  by  largest  railway 
•yitems  have  proven  that.  Gem 
Brazed  Seam  Torches  do  aave  money. 
Let  us  prove  it.  Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH.  PA. 


Graham  Nut  Company 

RITXSBURGH,   RA. 


MANUFACTURERS  OF; 


Hot  Pressed  Nuts,  Gold  Punched  C.  &T.  Nuts 
Bolts,  Lag  Screws,  Washers,  Etc, 


This  Space  For  Sale 


Better  Bearings 


for  cars  and  locomotives  and  machinery. 
Better  bushings  for  higli  s]jeeds. 
IJetter  facilities  in  our  new  plant. 
Better  prices  on  your  bearing  and 
bushing  requirements. 

Send  blue  prints  and  specifications  to 
Dept.  R.  C.  for  quotations. 

Johnson  Bronze  Co. 

NEW  CASTLE,  PA. 

Sales    Offices: 
Xcw      York,      Buffalo,      Pittsbur,gh, 
Cleveland,     Chicago,     Cincinnati,     De- 
troit,  San    Francisco. 


^^«««MMMMMMMMMMMM»WW4M*WW**WW*MH#WW«pqMM*W4M^9W«MMMM^n 


tDUlDj  MP|i)[;!iY5TEM 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW  YORK 


Roller-Bearing  Compound 
Piston  Air  Drills 


Roller 
Bearings 


No.  32 
L 


The  One=Man 

Staybolt 

Machine 


Corliss 
Valves 


FURNISHED  ON  TRIAL  FREE.  WRITE  NEAREST  BRANCH 

INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago  :  New  York  :  Pittsburgh  :  Detroit :  San  Francisco  :  Birmingham  :  Montreal,  Que. 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Ra^ilwe^y  and  Md^chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers and  complete  Machine  Shop  and  Foundry  Equipment 


NA  TIOISAL  ^'hr.L  COMPANY 

MANUFACTURERS   OF 

''STAR  SPECIAL'' 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General    Officei: 

Rochester,    N.    Y.         Pittsburgh.    P..  ^17"^^?,"^°^!^  ^^ 

e  1,  e^t       1      J     c\  New   York  Office: 

Sayre,    Pa.  Cleveland,    O.  ggg    WEST    34th    STREET 

New    York    City.    N.    Y.  phila.    Office: 

606    FRANKLIN    BANK    BLDQ. 


BRAKE  SHOES 

AMERICAN  BRAKE  SHOE 
&    FOUNDRY    COMPANY 

30  Church  St.,  New  York 
322  So.  Michigan  Ave.,  Chicago  Chattanooga,  Tenn. 


MAHR  PATENT  NO.  1-C  TORCH  FOR 
STEEL  CAR  REPAIRING 

Bums  the  cheapest  oil  obtain- 
able and  produces  a  big  intense 
flame  that  will  quickly  heat  the 
largest  sills,  bolsters  and  other 
steel   parts   for  straightening. 


M\  MMm\  (o. 

MINNEAPOLIS 


\  NATHAN    MANUFACTURING    CO. 

\  Amity  and  Lawrence  Streets 

\  FLUSHING,    LONG    ISLAND,    N.    Y. 

<  1612  Old  Colony  Building,  Chicago. 

I  Monitor.  Simplex  and  Nathan  Injectors 
for  Locomotives 

V  AND 

I  Sight-Feed  Lubricators. 

^  All  Specially  arranged  for  High-Pressure  Engines. 

>  STEAM  FIRE  EXTINGUISHERS  FOR  SWIFCHING  AND  YARD  EN6IHES. 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 

y  on  Cups,  Etc. 

'-  SOLE  AGENCY     FOR  TH£ 

)  Coale    Muffler    G    Safety    Valve    Co.,   Inc. 


eSTABLISHEO     1884 


SIPE'S   JAPAN  OIL 


"STRENGTHENS,    DRIES,   AND    WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 
IN  DAILY  USE   BY  ALL  THK  LEADING  RAILROADS   IN   THE   UNITED  STATES 
— MANUFACTURED     ONLY    BY— — 

CHICAGO  ILL  JAMES  B.  SIPE  &.  CO,  Pittsburgh,  pa. 


UOGOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 
Can  be  worked  from  cab   or 
foot  bo&i'd  while  running. 


A  catalog  or  call  by  Representativ* 
for   the  asking.     0     0     £>     M     0 


Komesteail  Yalve  Mi  Co., 

Works:  Homestead,    Pittsburgh,  P«. 


=:FARLOW  DRAFT  ATTACHMENT  := 

i  TWIN  M.  C.  B.  DRAFT  SPRINGS 
For \  OR 

I      FRICTION     DKAFT    GEARS 

THE  T.  H.  SYMINGTON  CO. 

New  York  Chicago  Baltimore  Rochester 


BALL'S  (JXOLIN  «-l>' 

VHRHISH  REMOVER  ...,.,  ...  SPIRITS 

THE   I      EALPAiNTOIL 

Ball  Chemical  Co. 


9^}^^?^  o°"*^^c.  Fulton  Bldg..  PITTSBURGH,  PA. 

63  W.  Van  Buren  Street. 


Logical  Construction 

is  a  feature   of 

BO  YER 

Pneumatic  Hammers 


No.  SOX  Beyer  Riveting  Hammer.     Capacity  1%  inches. 

^^iig.Li.      >^i.dii  ^.-ly   ^iy&  liicnes. 
Bover    Hammers  are   made   in   three   parts,   cylinder,   handle    and 
valve— a   construction   which   facilitates   examination,   cleaning   and 
repairs,  and  extends  the  life  of  the  tool  indefinitely. 
Write  for  Hammer  Bulletin  124. 

CHICAGO  PNEUMATIC  TOOL  CO. 

PITTSBURGH:    10  and   12  Wood   St 
1052  Fisher  Bldg.  52  Vanderbilt  Ave. 

CHlC>\Gvj  Branches  Everywhere  NEW  YORK 


H.  Hewitt,   President. 


W.   H.   Croft    Vice-President 


MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   pnp  f   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  *■""  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    COMPANY 

111    BROADWAY,    NEW  YORK. 


DURABILITY   COUNTS 

DIXON'S  olAWrTE  PAINT 

is  the  "LONGEST  SERVICE"  paint.  Recom- 
mended and  largelj'  used  as  standard  by  rail- 
road economists,  and  engineers,  throughout 
the  entire  world,  for  bridges,  steel  cars,  tanks, 
F'Tual  apparatus  etc.  Made  in  FIRST  QUAL- 
ITY onh.  Write  us  for  long  service  records 
and  booklet  No.  152-B. 

Made  in  JERSEY  CITY,  N.  J.,  by  the 


pIXOKS 

l^SA  PAINT 

l''''-'''oiJU  coi.nK"^"" 


DIXON    CRUCIBLE    COMPANY 

ESTABLISHED  1827 


THE    NATIONAL 

Coiled  Spring  Journal  Box 

Dust  Proof,  Oil  Tight,   Easily  Opened 
and  Closed.  Simple,  Light  and  Strong 

Manufactured  Exclusively  by 

The  National  Malleable  Castings  Co. 


CLEVELAND  CHICAGO 

SHARON,  PA. 


INDIANAPOLIS 
MELROSE  RARK.  ILL. 


TOLEDO 


PEERL 

MECHANICAL  RUBBER  GOODS  AND  PACKINGS  HAVE 
THAT  DURABILITY  DEMANDED  BY  RAILROADS. 

Peerless  Rubber  Mfg.  Co. 


31   WARREN  ST. 


NEW  YORK 


BOSTON 


CHICAGO 


PHILADELPHIA 


MINNEAPOLIS 


specialization 

Produces  Highest  Efficiency 

*  4:  *  *  * 

Air  Brake  building  is  a  business  in 
itself — and  one  of  the  most  important, 
because  of  the  lives  and  property  the 
Air  Brake  protects.  It  is  a  specialist's 
business,  and  to  obtain  best  results, 
should    be    conducted    by     specialists. 

*          *          *          *          * 

Westinghouse  Air  Brake  Co. 

General  Olfices  and  Works,  Wilmerding,  Pa. 


Westinghouse 
Electric  Arc  Welding  Outfits 

have  reduced  the  repair  costs  in  many  railroad  shops. 

They  save  their  cost  in  three  months  time. 

Full   information    on   request. — Booklet  3049-A. 

Westinghouse 
Electric  Motors  for  Railroad  Shops 

Pressed-Steel   Types    for   either   alternating   or    direct 

current.     Rugged,  serviceable,  efficient  and  long  lived. 

Full  information  on  request. 

Westinghouse  Electric  &  Manufacturing  Co. 

Sales  Offices  In  All  /lA|\  ^^^"^  PITTSBIRGH 

Lar^e  American  Cities  \^^^  PENNSYLVANIA 


YllI 


2-10-2  TYPE  LOCOMOTIVES 


Total  Weight  of  Engine,  352,500  pounds;  Weight  on  Drivers, 
293,000  pounds;  Diameter  of  Drivers,  57  inches;  Tube  Length, 
17  feet;  Boiler  Pressure,  190  pounds;  Cylinders,  28x32  inches; 
Maximum  Tractive     Power,   71,200  pounds. 

Because  of  its  long  rigid  wheel  base  many  railroad  oflfi- 
cials  have  had  to  eliminate  the  2-10-2  type  when  consid- 
ering  more    powerful    locomotives. 

Lateral  motion  driving  axles  and  boxes  were  applied  to 
the  New  York,  Ontario  &  Western,  2-10-2  type  locomo- 
tives to  reduce  tlie  rigid  wheel  base  to  that  which  is  in 
common  use  on  Consolidation  and  Mikado  type  loco- 
motives, and  at  the  same  time  secure  the  advantages 
of  the  ten-coupled  wheel  arrangement  with  the  resulting 
increased   capacity  of  the   locomotives. 

Write  us  for  further  information  regarding  the  lateral 
motion  device 

AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET.  NEW  YORK 


YOU  GET  THE  MAXIMUM  OF  DURABILITY  FROM  OUR 

SEMAPHORE  ENAMEL 

All  colors — Write  to  us  for  samples. 

Yarnall  Paint  Company 

MANUFACTURERS  -  -  -  PHILADELPHIA 


READING  SPECIALTIES  COMPANY 

GENERAL    OFFICE   AND   WORKS,  READING,  PA. 

BRANCH  OFFICES 

New  York,  in  Brnnrhvny  WnsliinKton.  Colnrado  Building. 

Chieaffo,  Kailwav  Excliange  ]'>l(]e:.  Pittsbursrli,  Oliver  Biiiklins- 

Atlanta,  Fourth  Nat'l.  Bank  Bids.  Denver.  First  Nationhl  Bank  Bldg. 

Los  Angeles,  W.  H.  Hel  man  JMdg. 

"Reading"    Guard    Rail    Clamps       "Reading"   Rerailers   &   Clamps 
"Reading"    Rail    Benders  "Reading"    Compromise    Joints 


Railroad  Repair  Shop  Equipment 

Combining  all  modern  features  for 
rapid,  convenient  operation. 

machine  tools 

steam"1ammers 

electric 

rftAVELING 
CRANES 

pT¥w. 
small  tools 

AND  M.  C.  B. 
GAUGES 


Niles  New  IVTodel  Driving  Wheel  Lathe 
Has  broken  all  wheel  shop  records. 


WRITE  FOB  CATALOGU 


NILES- BEMENT  POND  CO 

111  Broadway,  New  York.        Pittsburgh  Office,  Frick  Building. 


500  RAILROAD  SHOPS 

Have  Adopted  Thermit  Welding  as  a  Standard  for  Frame  Repairs 

The  list  of  railroads  using  Thermit  includes  practically  every 
system  from  the  small  road  having  only  a  few  locomotives  to  the 
largest  system  having  many   thousand  locomotives. 

The  superheated  liquid  Thermit  steel  is  produced  in  bulk  and 
poured  all  at  once  into  a  mold  surrounding  a  broken  section,  re- 
sulting in  the  perfect  amalgamation  of  the  Thermit  steel  with  the 
parts  with  which  it  comes  in  contact.  The  fact  that  those  parts 
are  first  preheated,  makes  the  weld  doubly  sure. 

Remember  that  the  greatest  railway  systems  in  the  world  use 
hundreds  of  thousands  of  pounds  cf  Thermit.  They  do  not  use  it 
for  any  reason  except  that  it  "delivers  the  goods,"  and  has  proved 
itself  the  most  profitable  investment. 

Full  information  is  given  in  our  instructive  pamphlet  No.  2167, 
"Thermit  Locomotive  Repairs,"  and  shows  how  effectively  and 
economically  the  process  can  be  used.    Send  for  a  copy  today. 

OOLDSCHMIDT    THfRMIT    COMPANY 

120  BROADWAY,  NEW  YORK 

329-333  Folsom  St.,  San  Francisco;  103  Richmond  St.,  W., 

Toronto,  Ont.;  7300  So.  Chicago  Ave.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA.    PA.,   U.   S.   A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves    flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small   brick   of  light  weight. 

Cools  off  quickly. 

Many  other  good  features. 


P 


30   Church    Street. 
New^  York 


McCormick  Building, 
Chicago 


Tti6  56SI  StauDoll 

FOR  LOCOMOTIVE  FIREBOXES 
Railroads  Are  Now  Using 

T116  Tai6  Fl6xiDl6  ^taubolt 

At  the  Rate  of 
1,250,000    A    YEAR 


Our  Services  Are  Always 
At    Your    Command 

FLANNERY  BOLT  CO. 

Vanadium    Building 

PITTSBURGH,    PENNA. 

B.  E.  D.  Stafford,      General  Manager 

J.  Rogers  Flannery  &  Co. 

SELLING  AGENTS 

Vanadium    Building 

PITTSBURGH,  PENNA. 


The  Draper  Manufacturing  Co. 

Manufacturers  of 

PNEUMATIC  FLUE  WELDERS 

For    Scarfing.   Welding    and    Swedging   Boiler 
Flues  up  to  4"  Diameter. 

Pneumatic  Tube  Weldmg  Machines  for  Weld- 
ing and  Swedging  Superheater  Tubes. 
Flue   Reclaiming    Equipment   used   in    connec- 
tion with  Pneumatic  Fkie  Welders. 


HUNT-SPILLER  IRON 

HAS    THE 

STRE\GTH  A\D  WEAR1\C  QUALITIES 


THAT    \Kr    ABSOLUTELY    NECESSARY     IN 

LOCOMOTIVE  CASTINGS 

PRICES   MODERATE  „3,„,,,,,,ed    Only    B 


RESULTS  GREAT 


Hunt-Spiller  Manfg.  Corporation 


W    B    LEACH.  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE    AND    WORKS: 
3     DORCHESTER     AVENUE 
SO.     BOSTON.     MASS. 


GALENA-SIGNAL  OIL  COMPANY 


FRANKLIN,    PENNA. 


Sole  manufacturers  of  celebrated 

GALENA    LUBRICANTS 

PtRFECTION  VALVE  and  SIGNAL  OILS 

and 

Galena  Railway  Safety  Oil 

Manufactured   for 

STEAM  AND  ELECTRIC  RAILWAY  USES   EXCLUSIVELY 
Guaranteed  Cost  Expert  Service  Free 


CHARLES  MILLER,  S.  A.  MEGEATH, 

Chairman.  President. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OP  MALLKABLK  CASTINGS 

FOR  THF  RAILROAD  AND 

CAR  COMPANY  TRADE. 


FEATURES 

Superior  Expeditious  Consistent 

Quality  rJelivery  Price 
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OFFICERS   FOR   1916—1917 

President 

J.    G.    CODE, 

General    Manager,    Pgh.    &   W.    Va     Ry 

Pittsburgh,  Pa. 

First   Vice   President  Second    Vice   President 

H.H.   MAXFIELD,  D.   M.    HOWE 

Supt.  Motive  Power,  P.  R.  R.,  Paint  Expert   ' 

Pittsburgh,  Pa.  Pittsburgh,  Pa. 

Secretary  Treasurer 

J.    B.   ANDERSON,  F.   H.  STARK 

Chief  Clerk,  Supt.  M.  P.,  P.  R.  R.,  Genl.  Supt.,  Montour  R   R 

Pittsburgh,  Pa.  Coraopolis,  Pa. 

Executive    Committee 
L.  H.  TURNER,  Supt.  Motive  Power,  P.  &  L.  E.  R.  R.,  Pittsburgh    Pa 

D.  J.  REDDING,  Asst.  Supt.  Motive  Power,  P.  &  L.  E   K.  R.,  McKees  Rocks   P. 
F.    R.    McFEATTERS,    General   Supt.    Union    R.    R.,    East   Pittsburgh    Pa 
A.  G.  MITCHELL,  Supt.  Monon.  Div.,  Penna.  R.  R  ,  S.  S.,  Pitisbuigh   fa 

F.  M.  McNULTY,  Supt.  Motive  Power,  Monon.  Conn.  R.  R.,  Pittsburgh,  Pa. 

Finance   Committee 
STEPHEN  C.  MASON,  Secretary,  The  McConway  &  Torley  Co  ,  Pittsburgh    Pa 

E.  K.  CONNEELY,  Asst.  to  Vice  President,  P.  &  L.  E.  R.  R.,  Pittsburgh    Pa' 
CHAS.  A.  LINDSTROM,  Asst.  to  President,  Pressed  Steel  Car  Co     Pittsbursh    Pa 
L.  C.  BIHLER,  Traffic  Manager.  Carnegie  Steel  Co.,  Pittsburgh,  Pa  6    ,       . 
WALTER  V.  TURNER,  Asst.  Manager, 

Westinghouse  Air  Brake  Co.,  Wilmerding,  Pa. 

Membership   Committee 

FRANK  T.  LAN.'XHAN.  President,  Fort  Pitt  Malleable  Iron  Co.,  Pittsburgh    Pa 

A.  STUCKI,  Engineer.  Pittsburgh,  Pa.  '       " 

C.  O.    DAM  BACH,    Supt.,    Pgh.    &   W.    Va.  Ry.,    Pittsburgh,    Pa. 
HARRY  HOWE,  Inspector  o'  I.  astings,  Pressed  Steel  Car  Co.,  AIcKees  Rocks    Pa 
R.  L.  KLEINE,  Chief  Car  Inspector,  P.  R.  R.,  Altoona,  Pa. 

B.  E.  D   STAFFORD,  General  Manager,  Flannery  Bolt  Company,  Pittsburgh  Pa 
SAMUEL  LYNN,  Master  Car  Builder,  P.  &  L.  E.  R.  R.,  McKees  Rocks,  Pa. 

Entertainment    Committee 

D.  H.  AMSBARY,  District  Manager,  Dearborn  Chemical  Co.,  Pittsburgh,  Pa 
HARRY  MURDOCH,  President,  H.  Murdoch  &  Co.,  Pittsburgh,  Pa. 

E.  C.  SATTLEY,  General  Manager,  Page  Woven  Wire  Fence  Co.,  Monessen,  Pa. 

Past   President 

T.  H.  McCONNELL October,  1901,  to  October,  1903. 

L.     H     TURNER Novemlier,  V.H)?,,  to  October,  1905. 

F.  H.  STARK November,  1905,  to  October,  1907. 

•  H.  W.  WATTS November,  1907,  to  April,  1908. 

D.  J.  REDDING November,  1008,  to  October,  1910. 

F.  R.  >rcFEATTERS ; November,  1910,  to  October,  1912. 

A.  G   MITCHELL November,  1912,  to  October,  1914. 

F.  M.  McNULTY November,  1914,  to  October,  1916. 

*  Deceased. 

Meetings  held  fourth   Friday  of  each  month,   except  June,  July  and  August. 


PROCEEDINGS  OF  MEETING. 
SEPTEMBER  28,  1917. 

The  regular  montlil}  meeting"  was  called  Id  cnxler  in  the 
Assemblv  Room  of  the  Commercial  Chih  at  8  o'clock,  i-.  m., 
-with  President  J.  G.  Code  in  the  chair. 

The  followino-  gentlemen  registered  : 


MEMBERS 


Amsbary,  D.  H. 
Anderson,  A.  E. 
Anderson,  J.  15. 
Arnold,  T.  G. 
Arnold, ).  J. 
liabcock,  F.  H. 
Barth,  J.  W. 
Berg,  K. 
Berghane,  A.  L. 
Brock.  Jesse 
Buckbee,  W.  A. 
Calvin,  A.  W. 
Chester,  C.  ]. 
Chilcoat,  H"  E. 
Clark,  C.  C. 
Clark,  Chas.  II. 
Cline,  W.  A. 
Code.j.G. 
Copeland,  T.  T. 
Courtney.  D.  C. 
Crenner.  J.  A. 
Dambach,  C.  C). 
Dickinson,  F.  W 
Douglass_,  W.  X. 
Dudley,  S.  W. 
Duffv;  T.  F. 
Elsey,W.  A. 
England,  A. 
Farquhar,  L.  A. 
Flinncr,  J. 
Flinn,  R.'  H. 
Forrest,  C.  H. 
Frey,  A.  R. 
Fulton,  A.  M. 
Gies,  George  E. 
Gilg.  H.  F. 
(Grafton.  N.  M. 


(may.J.  \V. 
Ilaxnes.  ].  E. 
rioffstot.'li.  P. 
Tlouser.  II. 
Tlowe.  D.  ^I. 
llum]:)hrey,  A.  I^. 
James.  Robert  M. 
lungbluth,  A. 

kohi,n.j. 

Kummer,  Jose])h  1 1. 
Lanahan,  Frank  J. 
Eansberry,  W.  B- 
T^aurent,  G.  F. 
Eindstrom.  Chas.  A. 
Elewelvn,  W.  R. 
Lobez,  P.  L. 
Long,  R.  M. 
Lvnn,  Saml. 
Aiarshall,  W.  T. 
■\Iason,  Stephen  C. 
]\Ievers.  J.  M. 

Mifiar,  c.  ^^^ 

Millar.  R.  J. 
Alitchell,  lohn 
Mode,  H.'C. 
Moore,  F. 

McCoUum,  George  C. 
McDonneh.F.  A'. 
^IcFarland,  H.  L. 
McKinstrv.  C.  TT. 

AicNuiiv,']^  ^r. 

Newbuni.T.  AW 
Orchard,  Charks 
Parke,  F.  IT. 
Patterson,  J.  F. 
Pehrson,  A.  K. 
Pennington,  F.  W. 
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Perkins,  Charles  F. 
Pratt,  I.  D. 
Proven,  John 
Ralph,  J.  E. 
Redding-,  D.  J. 
Sampson,  W.  F. 
Sandman,  A.  G. 
Sattley,  E.  C. 
Schaich,  W.  L. 
Schultz,  G.  H. 
Seiss,  Wm.  C. 
Sewell,  H.  B. 
Shorthill,  R.  R. 
Smith,  J.  B. 
Snyder,  J.  Rush 


Bansbach,  L.  A. 
Bnrk,  Wm.  T. 
Bnrson,  H.  A. 
Davis,  David 
Demarest,  T.  W. 
Dewson,  E.  H. 
Fander,  W.  J. 
Flacins,  E. 
Flemminj^,  H.  W. 
Garratt,  L.  W. 
Gibson.  William 
Gies,  Chas.  J.  A. 
Gove,  Wm.  G. 
Harris,  C.  M. 
Herman.  Ralph 
Keao-y,  C.  O. 
Kelly,  L.  J. 
Kennedy,  W.  R. 


Spielmann,  J.  A. 
Stephenson,  B.  S. 
Stillings,  Wm.  R. 
Stucki,  A. 
Thomas,  F.  B. 
Thomas,  |.  H. 
Trainer,  M.  N. 
Turner,  Walter  V. 
Warne,  J.  C. 
Weeener,  H. 
Wilder,  H.  W. 
Williamson.  J.  A. 
Wilson,  J.  T." 
Wright,  J.  B. 
Yungbluth,  B.  J. 


VISITORS 


King-.  S.  A.,  Jr. 
Langhlin,  E.  A. 
Lndgate,  B.  A. 
Maliphant,  C.  W. 
Mavlock,  E.  A. 
McConahey,  S.  C. 
Osborne.  A.  S. 
Palmer,  E.  A. 
Redding,  R.  D. 
Rodgers,  E.  F. 
PomMio'er,  L.  T. 
Roy,  M.  J. 
Shnss.  C.  A. 
Smith,  Chas.  H.,  Jr. 
Smith,  Loin's  A. 
Snarks,  H.  D. 
Stenson,  G.  A. 
Youne-  C.  C. 


The  roll  call  was  dispensed  with,  the  record  of  attendance 
being  had  from  the  registry  cards. 

The  reading  of  the  minutes  of  the  last  meeting  was  dis- 
pensed with,  as  the  Official  Proceedings  had  been  printed  and 
distributed  to  the  members. 

The  President  introduced  Mrs.  A.  W.  Crouch,  the  wife  of  a 
former  officer  of  the  Club,  who  made  a  brief  address,  presenting 
the  origin,  purposes  and  activities  of  the  American  Red  Star 
Animal  Relief  Association,  an  organization  which  undertakes 
to  do  the  same  work  for  the  animals  of  the  armies  that  the  Red 
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Cross  does  for  the  soldiers.  The  movement  started  with  the 
Royal  Society  for  the  Prevention  of  Cruelty  to  Animals  in  Eng- 
land, and  as  an  indication  of  the  scope  and  effectiveness  of  its 
work,  the  speaker  said  that  the  sum  of  $300,000  raised  by  volun- 
tary private  subscription,  within  a  period  of  eighteen  months 
saved  to  the  English  government  and  turned  back  into  service 
150,000  animals,  valued  at  $21,000,000.  And  the  absolute  neces- 
sity of  these  animals  in  war — the  popular  conception  to  the  con- 
trary notwithstanding — may  be  learned  from  the  fact  that 
mechanical  transportation  stops  five  miles  back  of  the  trenches 
and  every  pound  of  materials  must  be  transported  by  horses  and 
muies  from  there  to  the  firing  line.  And  in  doing  this  work 
5,000  horses  are  killed  each  week  for  every  mile  of  fighting  line. 

The  Secretary  then  read  the  following  list  of  applications 
for  membership : 

Armstrong,  J.  C,  Acting  Train  Master,  Penna.  R.  R.,  3000 
Sarah  Street,  S.  S.,  Pittsburgh,  Pa.  Recommended  by 
A.  G.  Mitchell. 

Cunningham,  J.  L.,  Superintendent  Motive  Power,  Penna.  R.  R., 
207  Penna.  Station,  Pittsburgh,  Pa.  Recommended  by 
J-  B.  Anderson. 

Dice,  Urban  E.,  Foreign  Advertising  Manager,  Gazette-Times 
and  Chronicle  Telegraph,  Gazette  Square,  Pittsburgh, 
Pa.     Recommended  by  D.  M.  Howe. 

Greene,  W.  F.,  Division  Engineer,  Penna.  R.  R.,  3000  Sarah 
Street,  Pittsburgh,  Pa.  Recommended  by  A.  G.  Mitchell. 

?^Iason,  Howard  P.,  Civil  Engineer,  Penna.  Lines  West,  855 
Jackman  Avenue,  Avalon,  Pa.  Recommended  by 
Stephen  C.  Mason. 

McDowell,  D.  W.,  Chief  Chemist,  Page  Woven  Wire  Fence  Co., 
Box  300,  Monessen,  Pa.  Recommended  by  E.  C.  Sattley. 

McKenzie,  C.  L.,  President,  Pittsburgh  Construction  Company, 
808  Diamond  Bank  Building,  Pittsburgh,  Pa.  Recom- 
mended by  J.  A.  Spielmann. 

Nieman,  C.  J.,  Secretary-Treasurer  Penna.  Iron  &  Steel  Co., 
Creighton,  Pa.     Recommended  by  D.  M.  Howe. 

Slutzker,    Joseph,    Assistant    Engineer    Motive    Power,    Penna. 
R.   R.,   203    Penna.    Station,   Pittsburgh,   Pa.     Recom- 
mended by  J.  B.  Anderson. 
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vSpear,  A.  E.,  Superintendent,  P.  A.  &  McK.  K.  k.,  McKot-s 
Rocks,  Pa.     Recommended  by  D.  11.  Amsbary. 

Steven.son,  F.  M.,  Engineer,  Pcnna.  Tank  Car  Co.,  49  Jefferson 
Avenue,  Sharon,  Pa.  Recommen<k'd  b)  D.  Jl.  Amsbary. 

Walker,  J.  VV.,  General  Air  Prake  anil  vSteam  Heat  Inspector, 
Penna.  R.  R.,  207  Penna.  Station.  Pittsbnrq-b.  I 'a. 
Recommended  by  J.  V>.  Anderson. 

PRESIDENT  CODE:  Upon  approval  In  the  J{xecutive 
Conmiittee,  the  applicants  whose  names  have  just  been  read  will 
become  members  without  further  action,  except  the  })ayment  of 
one  year's  dues. 

SECRETARY  ANDERSON:  At  a  previous  meeting  of 
the  Club  the  President  appointed  a  Nominating  Committee  to 
report  on  nominations  of  officers  of  the  Club  for  the  ensuing 
year  beginning  November  ist.  That  Committee  submits  the 
following  report : 

Your  Nominating  Committee  begs  leave  tu  make  the  follow- 
ing re])ort  on  nomination  of  officers  for  the  coming  Club  year: 

PuivsmivNT : 

D.  M.  Howe,  Railway  Sui:)p]ies. 

First  Viciv-Pkivsidcnt  : 

J.  A.  Spielmann,  Assistant  to  Genera.  1  Supi.   li.  &  ( ).  R.  R. 

Si'COND  VlCK-PRl' SIDKNT  : 

L.  C.  Bihler,  Traffic  Manager,  Carnegie  .*-^teel  C(mipan\. 

Treasurer : 

F.  H.  Stark,  General  Sui)erintendenl,  A'fontour  R.  R. 

Secretary  : 

J.  E.  Anderson.  Chief  Clerk  to  Supl.  Alotive  Power.  P.  R.R. 

ExEcuTiviv  Committee: 

L.  TL  Turner,  Supt.  Motive  Power,  P.  &  L.  E-  R.  R. 

D.  J.  Redding,  Asst.  Supt.  Motive  Power,  P.  &  L.  E.  R.  R. 

F.  R.  McFcatters,  General  Superintendent,  Union  R.  R. 

A.  G.  Mitchell,  Superintendent,  Penna.  R.  R. 

F.  M.  McNulty,  Supt.  Motivi'   Power,  Monon.  Comi.  R.  R. 

J.  G.   Code,  Retiring  President. 

295 


Finance  Committee: 

Stephen  C.  Mason,  Secretary.  The  McConway  &  Torley  Co. 
E.  K.  Conneely,  Asst.  to  Vice-President,  P.  &  L.  E.  R.  R. 
Chas.  A.  Lindstrom,  Asst.  to  President,  Pressed  Steel  Car  Co 
Walter  A''.  Turner,  Manager  of  Engineering,  Westinghouse 

Air  Brake  Co. 
Frank  J.  Lanahan,  President.  F(irt  Pitt  Alallealilc  Iron  Co. 

]\Ii:.MnERSHir  Committee: 

A.  Stucki.  Engineer. 

C.  O.  Dambach,  General  Manager.   lJnit\-  Railways  Co. 

P.    F.    Smith,   Jr.,    General    Superintendent    ATotive    Power. 

Pennsylvania  Lines  West. 
R.  L.  Kleine,  Chief  Car  Inspector,  I'enna.  R.  R. 

B.  E.  D.  Stafford.  General  Manager.  Flannery  Dolt  Co. 
Samuel  Lynn,  jNIastcr  Car  Builder,  V.  &  L.  E.  R.  R. 
Harry  C.  Graham,  President.  Graham  Xut  Company. 

Extertaix:men"T  Committee  : 

D.  H.  Amsbary,  District  Manager,  Dearborn  Chemical  Co. 
Harry  IMurdoch,  President,  H.  Murdoch  &  Co. 

E.  C.  Sattley,  General  Mgr.,  Page  Woven  Wire  Fence  Co. 

Signed     D.  J.  Reddixc, 

F.  R.  McFeatters. 
A.  G.  jMitcttell, 

Committee. 

PRESIDENT  CODE:  What  is  your  pleasurc^  with  refer- 
ence to  this  report  of  the  Committee  on  Nominations? 

On  Motion  of  J\Ir.  A.  E.  Anderson,  duly  seconded  and 
carried  by  unanimous  vote,  the  report  was  accepted  and  the 
usual  letter  ballot  ordered  to  be  sent  out  in  accordance  with  the 
By-Laws  of  the  Club. 

The  Secretary  announced  the  death  of  Harry  L.  Allen, 
Assistant  Fourth  Vice-President  of  the  American  Steel  P'oun- 
dries.  Cleveland.  O..  on  August  31,  1917  and  Laurence  W. 
Frank,  Secretary,  Ducjuesne  Steel  Fomidrv  Company,  Pitts- 
burgh, who  died  on  April  30,  191 7. 

PRESIDENT  CODE:  I  will  cisk  the  Secretary  to  make 
a  memorial  minute  of  these  two  deaths  in  our  Official  Proceed- 
ings. 
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SKCRHTARV  ANDKRSON:  The  followin--  ResohuicMi 
lias  i)cen  presented  l^y  Mr.  D.  M.  Howe : 

"Ri'SoiA  i:n.  l)v  The  Railway  Club  of  Pittsbur-h,  that  any 
oE  its  members  who  have  now,  or  who  may,  dnrinm-  the  present 
world's  war.  beenme  one  cii  our  Country's  defenders  by  joininii" 
ihe  Militarx  or  .\a\al  Forees  of  the  United  States,  or  who  by 
reason  of  membership  in  the  \merican  Red  Cross  are  ealled 
away  from  Iromr,  shall  be  exem])t  from  dues  and  eo.niinues  as 
members  in  ^ood  standint;'  until  their  retiu'n  home  from  the 
War,  and  that  the  Secretary  shall  i)repare  a  Roll  of  Honor 
showing-  sueh  memliers  iov  the  records  of  the  Club." 

(  )x'  ^iloTiriv  the  l\esolution  was  nnanimonsjy  adopted. 

Thr  President  announced  that,  in  accordance  with  (.)ur  usual 
custom  tb.f  r)ctobcr  meeting  will  be  a  social  meetiuL;-  and  will 
\)e  held  at  th.e  German  Club,  and  the  Kntertainmeni  Committee- 
was  (lir.;cted  to  make  such  arrangements  as  they  deeni  necessary 
and  i)ro]X"r  in  comiection  therewith. 

The  ['resident  also  an.'.io.imced  that  desirable  speakers  had 
not  yet  been  secured  fur  the  \"ovembcr  and  Decern] )t'r  meetings, 
and  requested  any  member  who  could  do  so  to  suggest  names 
of  possible  speakers  to  the  l^xecutivc  Committee  or  the  vSccre- 
tary.  The  officers  would  appreciate  these  suggesti()ns.  as  they 
wish  to  full}'  meet  the  wishes  of  the  membership  in  the  selection 
of  speakers  and  subjects  to  be  presented. 

PRKSIDK.N'T  CODIv  bor  your  instruction  and  enter- 
tainment tonight  we  are  privileged  to  have  a  treatment  of  the 
subject  of  "Ammunition  I'roblems  in  War  Times,"  to  be  pre- 
sented by  Mr.  A.  L.  Humphrey,  Vice-President  and  General 
Manager  of  the  Westinghouse  Air  Bi'ake  Company.  We  can 
well  feel  that  the  Club  is  to  be  congratulated  that  in  this  instance, 
as  in  son-ic  others,  there  may  be  found  within  its  ow'n  member- 
ship the  talent  to  present  this  most  interesting  subject  in  a  most 
interesting  way.  Mr.  Hnn.ipbrey  needs  no  introduction  to  this 
Club.    He  will  now  have  the  floor. 
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AMMUNITION  PROBLEMS  IN  WAR  TIME 


By  A.  L.   Humphrey,  Vice=President  and  General   Manager 
Westinghouse  Air  Brake  Company 


it  is  safe  to  say  that  the  thought  uppermost  in  the  minds 
of  all  present  tonight,  is  how  can  I  do  my  mite  in  this  great 
world's  conflict ;  and  being  prompted  by  this  spirit,  is  my  apology 
for  being  here  on  this  occasion. 

The  divergency  of  views  expressed  and  the  lack  of  unity 
and  dispatch  in  the  work  of  Congress,  even  since  our  declara- 
tion of  war,  or  rather  our  recognition  of  a  state  of  war,  compels 
us  to  admit  that  the  United  States  can  hardily  be  recognized  as 
a  cohesive  nation.  We  have  been  too  much  inclined  to  be  selfish, 
miich  too  busy  in  becoming  bigger  and  wealthier,  to  consider 
the  public  weal  in  the  way  it  should  be  considered.  Unless  we 
learn  to  subordinate  our  individual  selfishness,  and  this  includes 
all,  regardless  of  affiliations,  nationality,  creed  or  race,  to  a 
general  recognition  of  broad  public  rights  and  needs,  we  cannot 
hope  for  the  most  effective  co-operation  in  this  time  of  war. 
As  a  nation  we  are  yet  3'oung  and  childish,  and  immature  in 
many  of  our  judgments.  We  are  self-confident  and  physically 
strong  and  exuberant.  We  have  looked  back  upon  our  brief 
history  with  eyes  and  minds  that  tend  to  enlarge  upon  our  na- 
tional accomplishments.  We  have  not  looked  forward  enough 
to  realize  that  war  is  no  longer  a  question  of  men  and  resources 
and  money,  but  one  of  a  vast,  complex  system  of  organization 
of  shops  and  mills  and  every  industry,  of  all  skilled  labor,  of 
all  executive  intelligence,  of  all  financial  foresight  and  acumen. 
In  short,  war  is  a  question  of  the  ability  to  make  use,  effective 
use,  of  men  and  resources  and  money  in  the  minimum  of  time. 

The  war  in  Europe  had  been  under  way  for  more  than  a 
vear  before  some  of  the  belligerent  countries  were  able  to  equip 
their  men  who  voluntarily  oft'ered  their  services;  and  from 
present  indications  it  is  hardly  to  be  expected  that  our  own 
country  will  be  an  exception  in  this  respect.  The  Governments 
at  war,  especially  on  the  side  of  the  Allies,  put  forward  their 
very  best  efforts,  yet  the  mobilization  of  their  industries  lagged, 
dxie  to  lack  of  foresight. 
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Wo  arc  being  taught  graphically,  by  moving  pictures  as  it 
were,  what  war  in  all  its  phases  means  today,  and  how  ill-pre- 
pared we  are  to  meet  this  terrible  stress.  Of  what  use,  indeed, 
are  millions  of  men  if  they  are  untrained  and  uninstructed ;  of 
what  use  are  guns,  on  land  or  sea,  if  we  have  not  enough  quali- 
fied machine  shop  capacity,  and  willing  and  patriotic  operators, 
to  supply  ammunition  needed ;  of  what  use  are  food-stuffs  and 
clothing  and  supplies  of  all  kinds  if  they  cannot  be  purchased 
and  delivered  quickly  to  the  armies  and  navies  which  need  them ; 
of  what  use  is  vast,  national  wealth  if  it  cannot  be  used  system- 
atically and  to  the  extent  it  becomes  needed;  of  what  use  are 
great  transportation  systems  without  adequate  rolling  stock, 
proper  terminal  facilities  or  centralized  executive  direction? 

Our  situation  could  be  compared  with  that  of  the  sailor  in 
a  small  boat  in  mid-ocean,  surrounded  by  miles  of  water  and 
not  a  drop  to  drink ;  or  like  the  traveler  in  the  desert  who  sees 
all  the  glory  of  the  mirage  without  realizing  it  is  only  a  picture 
of  what  might  be. 

We  have  a  Herculean  task  before-  us,  but  it  is  being  met 
as  all  great  National  crises  in  this  country  have  been  met  in  the 
past.  Things  at  Washington  are  being  shaped  into  form,  as  is 
evidenced  by  the  appointment  of  the  various  Advisory  Boards. 
And  the  patriotic  responses  to  the  call  of  duty  on  the  part  of 
our  citizens  accustomed  to  handling  big  aft'airs,  and  of  the  great 
captains  of  industry;  the  selection  of  many  of  our  greatest  and 
most  successful  Railroad  Executives  to  act  as  a  Central  Execu- 
tive Committee  for  the  railroads,  and  the  active  use  by  the 
Federal  authorities  of  the  great  Engineering  and  Scientific 
Societies  of  the  country,  insure  a  directing  supervision  of  the 
highest  degree ;  in  fact,  strongly  indicate  that  we  are  becoming 
more  cohesive  and  pulling  together  to  an  advantage  that  spells 
success,  proving  that,  when  we  need  to  cope  with  the  mechanisms 
of  modern  warfare,  democracy  can  be  dejlended  upon  to  provide 
statesmen,  and  American  genius  to  provide  the  inventions  to 
meet  the  emergency. 

Upon  organization  and  intelligent  leadership  must  be  based 
the  effective  mobilization  of  all  our  resources,  in  men  and 
materials,  for,  as  Kipling  so  tersely  stated : 
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"It  ain't  the  guns  nor  armament,  nor  funds  that  they  can  pay 
Cut  the  close  co-operation  that  makes  them  win  the  day ; 
It  ain't  the  individual,  nor  the  army  as  a  whole, 
ikit  the  everlastin'  teamwork  of  every  bloomin'  soul." 

Most  of  you,  no  doubt,  are  aware  of  the  large  munitions' 
contracts  taken  by  many  concerns  in  this  country  for  the  manu- 
facture of  ammunition  for  the  Allies  before  the  advent  of  our 
own  country  into  the  war.  These  contracts  were  mostly  taken 
by  large  manufacturing  concerns  or  by  a  combination  of  manu- 
facturers. The  combination  of  which  the  Company  I  have  the 
privilege  of  representing,  undertook  to  manufacture  shrapnel 
and  high  explosive  shells  in  complete  units,  the  value  of  the 
order  aggregating  approximately  $100,000,000.  After  the  order 
was  executed  it  was  necessary  to  construct  new^  buildings  and 
purchase  materials,  machinery  and  supplies  of  all  kinds  before 
the  actual  work  of  manufacturing  could  begin. 

I  am  sure  you  will  be  amazed  when  I  tell  you  that  not  one 
of  the  Companies  comprising  the  combination  referred  to  was 
able  to  obtain  a  single  expert,  or  employee,  wath  but  one  excep- 
tion, who  had  ever  worked  in  an  anmiunition  factory  of  any 
description.  All  of  the  Companies  referred  to  had,  of  course, 
high-grade  organizations  for  the  manufacture  of  their  regular 
product;  but,  with  the  exception  of  the  one  man  referred  to, 
there  was  no  person  in  any  of  the  organizations,  from  the  Presi- 
dents down  to  the  lowest  workmen,  who  had  the  least  conception. 
of  the  manufacture  of  projectiles.  I  am  sure  you  will  appre- 
ciate, also,  what  the  present  value  of  this  training  is  to  manu- 
facturers who  are  now  undertaking  to  execute  ammunition  con- 
tracts for  our  ow^i  Government. 

On  May  31st,  1916.  I  was  privileged  to  read  a  paper  in 
Carnegie  ]\Iusic  Hall,  before  the  Engineers'  Society  of  Western 
Pennsylvania,  on  the  subject  of  "]\Iobilization  of  Material  and' 
Industrial  Resources,"  at  which  time  I  stated  that  "one  of  the 
greatest  national  services  that  could  be  rendered  by  the  manu- 
facturers now  engaged  in  the  production  of  ammunition  for 
foreign  countries  and  who,  at  great  expense,  have  mastered  the 
intricacies  of  the  art,  would  be  to  impart  the  information  so 
gained  to  managers  of  other  ]~)lants  that  are  likelv  to  be  enrolled 
in   a   general    preparedness   scheme.      \Micn    organizing   for   the 
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task  assiuiK'd  by  the  companies  1  have  referred  to,  it  would  have 
been  a  great  advantage  if  the  plants  which  had  previously 
engaged  and  become  proficient  in  work  of  this  cljaractcr  had 
given  freely  of  their  knowledge.  I  regret  to  say,  however,  that 
there  was  a  disposition  on  the  part  of  some  manufacturers  to 
be  secretive,  notwithstanding  they  could  have  supplied  valuable 
assistance  without  monetary  loss  or  violation  of  any  business 
ethics.  The  volume  of  European  orders  at  that  time  exceeded 
the  capacity  of  the  available  manufacturing  plants,  yet  the  manu- 
facturers in  question  absolutely  refused  to  divulge  any  helpful 
information,  even  though  one  may  have  been  a  customer  of  the 
other  along  ordinary  commercial  lines,  and  the  mutual  relation- 
ship had  been  most  cordial.  It  is  needless  to  say  that  this  nar- 
row-minded and  selfish  attitude  cost  enormous  sums  of  money 
and  much  valuable  time.  Contrast  this  attitude  with  that  main- 
tained by  cur  brother  manufacturers  in  the  Dominion  of  Canada. 
The  ammunition  plants  there  threw  their  doors  wide  open,  and 
those  United  States  manufacturers  who  sought  information  not 
only  had  their  requests  gratified,  but  knowledge  was  gladly  and 
liberally  imparted  in  every  instance." 

To  better  illustrate  the  enormity  of  the  imdertaking,  it  might 
be  well  to  here  enumerate  the  amount  of  raw  material  necessary 
to  manufacture  and  complete  the  ammunition  contracts  taken  by 
the  Westinghcuse  interests  in  the  Turtle  Creek  Valley : 

Steel  Forgings,  13900  carloads. 

Copper  for  Bands,  750  carloads. 

Rope  to  Protect  Copper  Bands,  1,440  miles. 

Varnish  and  Paint,  375  barrels. 

Lumber  for  Shipping  Boxes.  31,623.216  feet,  1,074  carloads. 

Brass  Discs  for  Cartridge  Cases,   124  carloads. 

Antimony  for  Bullets.  1,300.000  pounds,  26  carloads. 

Lead   for  Bullets,  8,968750  pounds,   179  carloads. 

Half-inch     Bullets.     327     per    shell.    409.000.000     to     load 

1.250.000  18-pound  shrapnel. 
Rofin    to    Hold    Bullets    in    Solid    AL-.ss.    4.320   barrels.    43 

carloads. 

To  ship  the  completed  product  required  a  total  of  14,150 
cars,  which,  if  coupled  in  one  solid  train,  would  have  made  a 
train  over  100  miles  long. 
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In  organizing"  for  the  manufacture  of  ammunition  there 
will  he  many  features,  such  as  specifications,  materials,  design- 
mg,  Hmits  of  tolerances,  gages,  tools,  inspection,  etc.,  to  be  pro- 
vided for.  Special  attention  and  careful  study  should  be  given 
to  the  specification,  and  experts  provided  to  give  such  attention 
to  the  specifications  for  all  raw  materials.  Many  vague  points, 
which  had  to  be  cleared  up  before  production  could  be  safely 
started,  were  found  in  the  specifications  submitted  with  ammuni-. 
lion  orders  from  foreign  countries. 

The  nature  of  the  materials  specified  is  of  vital  importance 
for  a  number  of  reasons.  First,  the  market  or  the  availability 
of  a  material  must  be  considered.  The  ideal  condition  is  a 
inarket  sufficiently  broad  and  flexible  that  a  sudden  increase  in 
the  demand  for  the  material  of  lo,  20  or  100  times  the  normal 
requirements  will  not  send  the  price  to  a  prohibitive  figure. 
Take,  for  instance,  the  behavior  of  the  market  for  ferro-man- 
gan'ese  during  the  year  Alay,  191 5  to  May,  1916.  The  price 
advanced  from  $40  to  $1,000  per  ton  during  that  time,  which 
indicates  that  a  large  portion  of  the  ferro-manganese  we  use 
must  be  imported  In  this  case  the  question  resolves  to  this: 
Can  we  make  suitable  projectiles  with  a  lower  manganese  con- 
tent ;  can  we  develop  within  our  own  borders  manganese  ore 
to  provide  the  necessary  supply :  or  can  we  find  some  substitute 
to  give  equally  satisfactory  results? 

During  our  experience  in  the  manufacture  of  shrapnel  for 
the  Allies  wc  picked  up  weak  points  which  showed  that  the 
factor  of  quantity  of  available  materials  had  not  been  duly  con- 
sidered. As  an  example,  a  certain  specification  received  from 
one  of  the  Allies  called  for  a  quantity  of  magnesium  powder 
to  be  used  in  the  shrapnel  shell.  It  was  found  that  there  was 
not  available  in  the  United  States  more  than  a  quarter  of  the 
magnesium  powder  required  to  supph^  this  demand.  After  some 
months  of  negotiation  and  delay,  the  Government  interested 
agreed  to  a  substitute  for  the  magnesium  powder  specified.  This 
made  the  specifications  similar  in  this  regard  to  those  of  other 
European  countries. 

A  hard  and  unyielding  market  for  a  material  requires  that 
the  question  of  some  adequate  substitute  be  investigated  thor- 
DUghly  and  that  the  governmental  specifications,  through  staflF 
approval,  be  made  sufficiently  adaptable  to  accommodate  prac- 
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ticablo  substitutions.  This  feature  was  particularly  lacking  in 
the  first  specifications  submitted  by  foreign  governments  for  the 
manufacture  of  munitions  in  this  country. 


Russian 

Shrapnel 

3-inch 


:iiii 


British  18-lb.  AiiiLricaii  German  iTtiich 

Shrapnel  Shrapnel  Shrapnel  Shrapnel 

3.29-inch  3-inch         77  mm  3.03-inch         75  mm 

2.95-inch 
Fig.  I.     Various  Types  of  Shrapnel  Shell. 


Tlic  nature  of  the  materials  specified  is  important  for  an- 
other reason.  The  chemical  and  physical  properties  are,  of 
course,  the  final  measure  of  a  material's  usefulness.  But  where 
these  properties  essential  to  the  final  service  of  the  product  are 
not  sacrificed  in  any  way,  it  is  very  necessary  that  the  specifica- 
tions be  made  to  include  materials  that  can  be  "worked"  and 
machined  readily  in  the  shop.  After  selecting  a  material  with 
the  necessary  ph}sical  properties  for  the  service  intended,  the 
questions  should  be  asked :  How  does  it  forge  ?  How  does  it 
machine  ?  How  does  it  "work"  in  the  shop  ?  This  means  that 
the   clicmist  and  the   engineer   should  co-operate   with  the   shop 
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tiid — tlu-  practical  vml — l)t'foi\'  a  material  is  a(lo])le(l  inr  a.  given 
purpose. 


t'^ 


J 


Sectional  View.  Complete   Unit. 

Fig.  2.     r)RiTisTi    3-Incii    High-Ex pi.osivk    Shkli.    With 
Graze  Fuse. 

In  c(Miuection  with  specifications  and  with  special  reference 
to  the  (|iiantitv  production  of  accurate  work  is  the  exceedingly 
vital  c[U('stion  of  the  tolerances  or  limits  of  precision  ])erniitte(l 
in  the  size  and  weight  of  tUe  finished  article.  The  performance 
of  munitions  in  the  field  must  be  the  determining  factor  in  this 
regard,  :md  the  enforcing  <if  any  acctu'acy  in  manufacture 
heyond  thai  necessary  to  insure  the  proper  performance  on  the 
firing  line  can  do  no  more  than  curtail  production  and  greatly 
add  to  it.s  co.st.  As  the  precision  limits  are  widened  production 
is  increased  in  nntch  greater  proi:)ortion.  For  uistancc  :  an  allow- 
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ance  of  phis  ur  minus  hftecn-th(nisandths  of  an  inch  for  a  cer- 
tain thread  in  the  manufacture  of  shrapnel  requires  that  a  new 
tap  be  employed  after  a  certain  number  of  pieces  have  been 
finished.  If  the  allowance  be  increased  ioo%  about  twenty- 
times  the  number  of  threads  can  be  finished  per  tap.  And 
similarly  about  ten  times  the  nimiber  of  threads  can  be  gaged 
with  this  increased  allowance  before  a  new  gage  is  needed  for 
tlie  job. 

The  colossal  rate  at  which  ammunition  is  being  fired  away 
•  in  the  European  battle-fronts  bespeaks  the  great  emphasis 
which  is  being  placed  on  capacity  at  the  expense  of  efficiency. 
That  is,  were  the  rate  of  firing  reduced,  the  percentage  of  telling 
blows,  as  compared  with  the  total  number  of  shots,  would  be 
increased  greatlv  but  the  ahsohitr  number  of  such  blows  would 
lie  reduced 


Fic  6.     KvoLUTiox  OF  Stekl  Shrapnel  Shell. 
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Efficiency  is  given  up  for  the  sake  of  capacity,  and  we 
recognize,  of  course,  that  this  must  be  so.  The  example  of  the 
battle-front  must  be  taken  to  the  workshop.  Limits  of  accuracy 
in  manufacture  must  be  no  narrower  for  a  product  than  is  war- 
ranted by  the  performance  desired  for  it  in  the  field. 

Following  the  study  and  revision  of  the  specifications  will 
come  the  planning  and  scheduling  of  every  detail  of  the  shop 
work.  This  should  receive  attention  by  the  metallurgist  and 
mechanical  engineers  and  the  shop  Superintendent — these  experts 
meeting  in  conference  frequently  to  keep  all  phases  of  the  work 
"lined  up"  v/hile  changes  here  and  improvements  there  are 
effected. 


Fig.  7.     Details  of  British  i8-Poun'd  Shrapnel. 

The  number   of  gages   required   in  the  successful   quantity 
pro'nction  of  accurate  work  in  the  manufacture  of  ammunition 
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is  enormous.  And  to  provide  these  gages,  together  with  jigs, 
machine  fixtures  and  other  special  tools,  in  the  number  they 
are  needed  is  one  of  the  greatest  problems  with  which  ammuni- 
tion manufacturers  have  to  cope. 

As  an  illustration,  in  the  manufacture  of  the  combinatiofi 
time  and  percussion  fuse  alone  for  3/4-iiich  shrapnel,  170  gages 
are  required  to  constitute  one  complete  set.  Seven  sets  for  an 
output  of  10,000  fuses  per  day  make  a  total  of  1,190  gages.  A 
total  of  243  separate  operations  with  the  above  gages  and  32 
special  fixtures  and  jigs  are  required  to  complete  the  details. 

Undue  stress  cannot  be  placed  on  the  need  for  having  a 
well  organized  system  of  inspection  to  check,  not  only  at  the 
end,  but  at  each  successive  stage,  of  manufacture,  the  chemical 
and  physical  properties  of  the  product  as  well  as  the  variations 
in  dimension  caused  by  the  wear  of  tools,  faulty  workmanship, 
ill-suited  material,  etc.  The  personnel  of  the  inspection  force 
is  of  the  utmost  importance,  for  it  is  quite  unwise  to  give  the 
power  of  rejection  to  a  group  of  uninformed  inspectors  who 
a.re  lacking  in  judgment;  and  if  power  to  reject  be  denied,  the 
inspection  force  might  well  be  dispensed  with. 

As  just  mentioned,  successful  large-scale  manufacture  will 
depend  greatly  upon  careful  checking  of  the  physical  and 
chemical  characteristics  of  the  product  from  step  to  step  of  its 
evolution  as  well  as  upon  checking  the  dnnensions  and  weight. 
The  chemist  and  metallurgist  is  right  in  his  element  here.  We 
had  innumerable  instances  of  trouble  and  its  correction  by  the 
detective  work  of  the  chemist. 

In  our  cartridge  case  work  it  was  found  especially  neces- 
sary that  a  proper  composition  of  brass  be  had  in  order  that 
the  metal  draw  properly.  Every  shipment  of  brass  was  tested 
chemically  and  physically  as  soon  as  it  was  received  and  before 
it  was  placed  in  the  storeroom.  And  aside  from  the  chemical 
composition  it  was  necessary  that  the  metal  be  free  from  cinder 
and  other  foreign  matter.  Often  this  dross  or  foreign  matter 
would  not  appear  until  the  final  draw  and  at  that  time  it  would 
often  condemn  the  piece.  In  tracing  this  trouble  it  was  found 
to  originate  at  the  foundry  of  the  supplying  mill.  The  brass 
got  through  the  rolls  and  all  the  draws  and  processes  in  our 
shop  before  the  dross  appeared  as  a  serious  defect. 

In    any   inspection   a    fundaniental   rule   may   be  laid   down 
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that  trouble  must  be  caught  at  its  inception,  and  for  this  reason 
it  is  essential  to  check  the  product  at  each  stage  in  the  manu- 
facture.    In  other  words,  **a  stitch  in  time  saves  nine." 

We  used  a  system  of  microscopic  examination  of  cartridge 
cases  between  various  shop  operations. 

For  instance,  we  made  a  microscopic  examination  immedi- 
ately after  a  certain  draw  and  again  after  the  case  had  been 
annealed  to  check  on  the  heat  treatment.  A  different  heat  treat- 
ment was  found  to  be  necessary  after  various  operations  because 
•of  the  varying"  thickness  of  the  metal.  The  structure  of  the 
metal  at  the  open  and  closed  ends  of  the  cartridge  case  was 
dift'erent  because  of  variation  in  thickness  and  variation  in 
amount  of  drawing  or  working  the  metal  had  undergone.  The 
metal  could  not  be  too  hard  in  the  finisUed  case  else  it  might 
crack  while  the  shell  was  fired  from  the  gun.  It  could  not  be 
too  soft,  for  it  then  would  bulge  and  stick  in  the  gun.  It  is 
required  that  these  cases  be  used  eight  (ir  ten  times  in  the  gun 
before  finally  being  scrapped,  which  places  great  im])ortance  on 
the  physical  and  chemical  composition. 


FtO.    ().       PVROMKTKR    SWITCHBOAKD. 
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Ill  the  iiiamitacturc  ol'  llic  steel  slirapnel  shell  we  instituted 
a  nielhud  of  heat  treatment  which,  in  my  knowledge,  is  quite 
novel  and  unicjue.  The  novel  features  consisted  largely  in  the 
construct  it  ni  of  the  heating  furnace.  * 

This  furnace  contained  six  tubes  in  a  horizontal  plane,  each 
having  a  capacity  of  19  shells.  Depending  upon  the  amount  of 
carhdii  cdiitained  in  the  particular  lot  of  shells  the  furnace  tem- 
perature was  maintaiiu'd  within  10  degrees  of  some  point 
between  1550  degrees  and  lOoD  degrees  Fahr..  and  the  shells 
permitted  to  remain  for  about  fifty  minutes. 

The  furnace  temperature  was  constantly  under  careful  and 
accurate  control,  being  checked  by  a  number  of  pyrometer  con- 
nections to  various  parts  of  the  furnace.    ( Fio.  9) 


Fic.   TO.     Tkstixc  E.ach  Shklx  With  SciiLEROScopii;. 


They  were  then  shoved  out  and  quenched  in  an  oil  bath, 
after  which  they  w^ere  cleaned  and  tested  for  hardness  by  means 
of  a  schleroscope. 

This  method  of  heating  and  quenching  excluded  air  and 
thereby    reduced    to   a    minimum    any   tendency    to    scale.      The 
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shells  were  then  grouped  according  to  hardness;  group  a  con- 
taining all  shells  having  a  hardness  below  40.  Because  the 
proper  tensile  strength  could  not  be  obtained  in  the  shells  of 
this  group  they  were  returned  to  the  furnace  for  rehardening. 
Group  b  contained  shells  having  a  hardness  of  from  40  to  50; 
group  c  from  50  to  60;  and  group  d  all  above  60.  This 
variation  in  hardness,  despite  the  uniformity  of  treatment,  was 
due  to  slight  variations  in  carbon  content.  This  grouping  was 
done  to  permit  varying  the  tempering  or  drawing  operation 
in  order  to  bring  the  final  shell  hardness  to  a  uniform  and 
specified  point. 

The  steel  shells  were  placed  in  the  drawing  furnace  for 
about  35  minutes,  the  furnace  temperature  being  graded  accord- 
ing to  the  group,  thus :  900  degrees  Fahr.  for  group  c ;  and  looo 
degrees  Fahr.  for  group  d.  These  shells  were  then  cooled  in 
the  atmosphere. 

For  a  while  we  got  low  readings  for  our  hardness  test  after 
the  shell  had  been  quenched  and  we  finally  traced  the  trouble 
to  the  quenching  oil.  We  found  that  pure  mineral  oil  did  not 
give  the  proper  hardening  effect  and  to  overcome  this  we  added 
25  to  30  fo  whale  oil  which  gave  us  good  results  thereafter. 

A  number  of  brass  parts  for  the  shrapnel  shell  were  ma- 
chined from  drop  forgings,  notably  the  timing  fuse  socket  and 
the  fuse  bodv.  Others  were  made  from  rolled  brass.  In  the 
case  of  the  latter  it  was  often  found  that  the  quickest  and  best 
results  were  obtained  where  the  chemist,  in  keeping  close  check 
on  the  work  in  the  shop,  co-operated  with  the  mills  supplying 
the  material.  Frequently,  pieces  would  not  hold  to  size;  that  is, 
unpermissible  variations  in  size  would  ensue  for  a  constant  set- 
ting of  tools  and  fixtures.  This  was  traced  to  a  too  rapid  reduc- 
tion in  the  rolling  processes  at  the  mill,  and  also  to  a  variation 
in  composition.  Thereafter  no  further  trouble  of  this  particular 
nature  resulted. 

The  blanks,  from  which  drop  forgings  of  brass  are  made, 
are  poured,  and  re-heated  immediately  before  the  forging  opera- 
tion. The  co-operation  of  the  chemist  with  the  foundry  will  be 
found  to  be  of  great  help  in  this  connection.  If  in  casting  the 
blanks  the  brass  is  overheated  the  metal  becomes  brittle  and, 
similarly,  if  overheated  previous  to  forging  or  if  the  chemical 
composition  be  not  correct  the  metal  has  a  tendency  to  crumble- 
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in  the  forging  operation.  For  a  time  we  experienced  some 
difficulty  in  keeping  an  edge  on  our  tools  while  machining  these 
forgings  and  traced  the  trouble  to  sand  dropping  down  on  the 
blanks  from  the  walls  in  the  furnace  used  for  heating  these 
blanks  just  before  forging. 

In  the  manufacture  of  the  concussion  plunger  ring  for  the 
combination  timing  and  percussion  fuse,  it  was  found  that  the 
operation  of  this  ring  depended  as  much  upon  the  finish  of  the 
surfaces  as  upon  the  hardness  and  chemical  composition  of  the 
metal.  The  method  of  testing  this  ring  consisted  in  ])ulling  a 
concussion  plunger  through  it  and  noting  the  yiull  required — a 
test  based  directly  upon  service  operation. 

The  combination  timing  and  percussion  fuse  is  one  of  the 
most  difficult  pieces  to  make  in  the  wide  range  of  ammunition 
manufacture  and,  correspondingly,  the  part  with  which  more 
trouble  was  had  recently  in  the  widespread  vmdertaking  to 
supply  foreign  governments  with  ammunition.  This  difficulty 
arose  in  the  intricacy  and  precision  required  in  its  makeup. 
For  this  reason  it  might  be  well  to  mention  its  construction  and 
some  of  our  experiences  with  it. 

This  timing  fuse  is  made  up  as  shown  in  Fig.  1 1.  When  expelled 
from  the  gun  Avith  the  steel  shrapnel  shell  to  which  it  is  attached, 
because  of  its  inertia  the  concussion  plunger  tends  to  be  left 
behind,  spreads  the  safety  ring  which  normally  holds  it  in  place, 
and  strikes  its  printer  on  the  sharp  projection  or  firing  pin  at 
the  bottom  of  its  cylinder.  This  ignites  the  powder  train,  which 
is  of  a  length  varying  with  the  setting  of  the  graduating  timing 
ring  and  requiring  a  corresponding  time  to  burn  down  into  the 
explosive  charge  contained  in  the  bottom  of  the  shrapnel  shell, 
which  in  turn  scatters  the  bullets  with  deadly  effect.  In  case 
of  a  faulty  setting,  which  exceeds  the  proper  time  for  explosion. 
the  fuse  upon  impact  will  explode  the  shrapnel  by  virtue  of  the 
auxiliary  percussion  parts.  The  percussion  firing  pin  is  held  in 
a  withdrawn  or  safety  position  by  means  of  two  pins  in  order 
that  unduly  rough  handling  may  not  cause  a  premature  explosion, 
as  shown  in  the  section  on  the  left.  Upon  being  fired  from 
the  gun  the  rotation  of  the  shell,  due  to  engagement  of  the  cop- 
per band  with  the  spiral  grooves,  causes  these  safety  pins  to  fly 
out  of  engagement  and  centrifugal  force  likewise  throws  the  fir- 
ing pin  into  the  position  shown  in  the  view  on  the  right.     I'pon 
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impact  the  percussion  plunger  is  thrown  forward,  causing  the 
firing  pin  to  strike  the  primer  and  start  the  powder  train  by  a 
direct  route  into  the  shrapnel,  giving  thereby  an  immediate 
explosion.  *^ 

Great  precision  is  demanded  in  the  manufacture  of  this 
fuse.  Take,  for  example,  the  vents  for  the  gases  from  the 
burning  powder,  which  are  seen  in  the  closing  cap  and  to  the 
left  of  each  section.  An  apparently  insignificant  variation  in 
this  opening  so  affects  the  burning  time  of  the  powder  that  the 
fuse  cannot  pass  the  required  test.  The  influence  of  variation, 
in  the  dimensions  of  the  various  ports  and  passageways  contain- 
ing the  powder  is  more  apparent.  The  following  is  an  extract 
from  the  specifications  governing  the  behavior  of  this  fuse: 

"Five  fuses  from  a  lot  (2000  in  a  lot)  w'ill  be  tested, 
in  shrapnel  shells,  by  firing  them  set  at  *'0''  from  a  gun 
with  a  muzzle  velocity  of  1500  to  i8"oo  feet  per  second. 
The  fuses  should  burst  the  shells  at  from  5  to  50  yards 
from  the  muzzle  of  the  gun.  Should  there  be  a  burst  in 
the  gun,  the  lot  will  be  rejected.  Should  any  fuse  fail  to 
act  within  50  yards,  second  proof  will  be  taken;  should  a 
similar  failure  occur  in  the  second  proof,  or  should  there 
be  more  than  one  such  failure  at  the  first  proof,  the  lot  will 
be  rejected." 

The  time  limits  this  test  imposes  are  from  one-hundredth 
uoi)  to  eighty-three  thousandths  (.083)  second,  or  a  range  of 
seventy-three  thousandths  ( .073 )  of  a  second.  This  exceedingly 
small  margin  requires  that  most  careful  and  scientific  attention 
be  given  to  dimensions,  quality  of  metal,  quality  of  powder,  air 
conditioning  of  the  plant  to  hold  the  moisture  content  of  the 
powder  within  very  narrow  limits,  etc.,  if  successful  manufac- 
ture on  a  large  scale  is  to  be  possible.  It  also  bespeaks  ample 
latitude  where  such  can  be  given  as  there  is  plenty  of  the  intri- 
'^ate  with  which  to  contend. 

You  may  be  interested  to  know  that  at  our  plant,  which 
completed  a  contract  for  1.250.000  shrapnel  shells,  not  a  single 
lot  w'as  rejected,  and  in  only  two  cases  were  shells  required  for 
second  proof  firing  to  check  the  first.  This  pertains  to  the 
-ntire  shell,  fuse  and  steel  shell  combined. 

At  thi<=  juncture  it  will  not  be  amiss  to  recite  in  some  detail 
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the  probleuLs  that  confronted  ns  in  loading  time  fnses,  of  which 
we  manufactured  over  3,000,000. 

The  burning  time  of  the  fuse  is  governed  by  the  accuracy 
of  the  parts,  by  the  burning  time  of  the  powder  in  the  rings, 
and  by  the  time  of  igniting  this  powder  through  the  medium 
of  the  powder  pellets.  This  powder,  by  the  way,  is  pressed  into 
the  fuse  grooves  with  a  pressure  of  68,odo  pounds  per  square 
inch.  The  ignition  of  the  powder  is  accomplished  by  the  use 
of  powder  ])ellets,  which  nuist  be  uniform,  because  pellets  of 
varying  texture  take  different  times  to  ignite,  and  may  intro- 
duce at  this  point  a  variable  in  the  operation  of  the  fuse.  The 
ignition  of  the  pellet  is  accomplished  by  guncotton.  The  use 
of  guncotton  in  the  pellet  may  also  introduce  a  variable.     For 
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exanjple:  it  cotton  is  placed  in  the  pellet  too  ti;4ln,  it,  prevents- 
firing  from  llie  ])rinnr  ami  interferes  with  the  ii;nit,ion.  of  the 
pellet. 

J  he  bnrning-  time  of  the  powder  can  only  be  determined 
by  loading  fnses  with  the  powder  as  it  is.  received  from-  the 
powder  mannfactnrer.  The  powder  came  in  lots  of  240  pounds 
and  each  k)t  had  a  dilTerent  burning-  time.  Very  few  lots  .as 
they  were  received  were  correct  for  time.  After  determining 
the  time  c)f  each  lot  it  was  necessary  to  blend  the  lots  together,, 
so  as  to  give  the  correct  uniformity  in  time  for  burning. 

As  a  general  rule,  all  materials  entering  into  an  assembly 
plant  should  he  ])roved  correct  before  coming  to  the  plant.  This 
is  especially  true  of  ])owder,  and  the  powder  manufacturers 
should  be  in  a  i)osition  ti:>  guaranlee  their  product  as  suitable  for 
use  before  they  ship  it.  There  is  no  reason  why  this  should 
not  be  done  except  for  the  one  of  expense.  The  expense,  how- 
ever, would  be  less  at  the  powder  factory  than  at  the  fuse  plant.. 
and  would  avoid  serious  delays  in  making  the  fuses. 

The  standardi;^ation  of  a  timing  a]iparatus  for  burning 
fuses  at  rest  would  be  of  great  help  to  the  fuse  manufacturers. 
The  very  best  apparatus  which  could  be  obtained  upon  starting 
this  work  was  so  slow  that  it  took  i)j  hours  to  determine- the 
time  for  lo  fuses;  but  since  then  we  developed  a  timing  appara- 
tus which  gives  this  time  in  5  minutes.  This  saving  of  time 
was  of  vital  importance,  as  1000  fuses  were  often  fired  in  order 
to  get  the  time  of  one  shipment  of  powder  and  lest  out  the 
blends  before  it  was  deemed  safe  to  use  it  for  regular  produc- 
tion. Standard  methods  for  blending  meal  powder  should  also 
be  determined  by  the  Government.  It  was  found  that  16  hours 
were  required  to  blend  powder  b}-  the  tumbling  barrel  method, 
which  we  understood  was  the  accepted  way  of  doing  this  work, 
but  by  designing  special  machinery  we  were  able  to  get  a  slighth' 
better  result  in  15  minutes.  This  saving  of  time  also  proved 
of  decided  advantage  in  fuse  plants. 

In  i)rcparing  powder  it  was  foimd  necessary  to  be  very 
uniform  in  methods.  Factory  operations  were  scheduled  three 
days  ahead  and  powder  was  blended  one  day  which  would  be 
used  two  days  after.  After  blending,  the  powder  was  spread 
on  trays  and  put  in  the  dr\-  room  for  24  hours.  If  operations 
were  interrupted  the  attempt  was  not  made  to  use  powder  that 
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was  left  over  from  previous  days,  but  the  powder  was  used 
which  had  been  prepared  specially  for  that  day.  Powder,  being 
hydroscopic,  was  blended  and  loaded  under  special  air  condi- 
tions— the  blending  rooms  and  loading  rooms  were  maintained 
constantly  at  a  temperature  of  70  degrees  and  relative  humidity 
of  45  per  cent ;  the  drying-room  was  maintained  at  a  temperature 
of  90  degrees  and  a  relative  humidity  of  23  per  cent. 

A  list  was  made  of  all  the  lots  of  each  shipment,  showing 
number  of  shipment,  lot  number,  pounds  in  each  lot  and  average 
mean  burning  time,  arranged  in  the  order  of  the  burning  time, 
beginning  with  the  slowest  burning  lot  and  finishing  with  the 
fastest.  It  is  obvious  that  a  clear  record  of  the  burning  time 
of  all  the  fuse  powder  in  the  magazines  was  on  file  all  the  while. 

It  was  due  to  the  fact  that  powder  mills  were  not  able  to 
control  the  burning  time  of  pow^der  to  an  accurate  degree,  and 
also  to  the  benefit  derived  from  having  a  large  amount  of  powder 
of  just  the  right  burning  time,  that  the  blending  of  powder  was 
employed.  The  theoretical  burning  time  at  rest  of  a  fuse  with 
a  burning  time  of  21  seconds  in  the  gun  was  22.9  seconds.  This 
time  varied  considerably  with  the  diflferent  makes  of  fuses  and 
had  to  be  determined  by  test  and  observation.  Once  the  burn- 
ing fuse  at  rest  was  established,  it  remained  a  simple  problem 
of  calculation  to  obtain  the  proper  mixture,  by  using  such  lots 
of  which  the  arithmetical  mean  of  their  burning  times  corre- 
sponded with  the  desired  time. 

In  making  up  the  "Blending  Schedule."  it  was  found  advis- 
able to  arrange  the  powder  lots  into  groups  of  such  numbers 
which  would  conform  to  the  full  capacity  of  the  blending 
machine ;  that  is.  the  number  of  cans  the  blending  machine  was 
capable  of  holding  at  one  time. 

Assuming  this  number  to  be  nine,  the  powder  lots  were 
arranged  in  groups  of  nine,  the  arithmetical  mean  burning  time 
of  each  group  being  the  same  or  near  the  same  as  the  desired 
burning  time.  Blending  these  groups  together,  in  turn,  a  large 
blend  of  powder  of  the  desired  burning  time  was  the  result. 

Having  made  the  Blending  Schedule,  one  batch  of  this 
l^lend  was  run  through  the  machine  and  a  sample  taken,  dried, 
loaded  fuses  assembled  and  fired,  and  in  this  Avay  the  actual 
time  of  the  blend  was  ascertained.  If  satisfactory,  the  blending 
])roceeded ;  if  not.  changes  were  made  in  the  schedule  and  more 
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slcnv  ov  fast  iMJwder  was  cither  added  or  omitted,  according  to 
circumstances,  until  tiie  desired  burning  time  was  reached.  In 
the  last  analysis  the  blending  of  powder  is  largely  a  matter  of 
trial — the  method  of  arithmetical  means  of  burning  times  being 
A'ery  imcertain  in  its  results,  thougb  the  best  approximation  pos- 
sible iief(M-e  a])pl\  ing  the  process  of  "cut  and  try."  * 

]n  closing,  it  can  be  stated  as  a  general  proposition  that  at 
every  step  in  tiie  progress  from  raw  material  to  the  finished 
product,  the  co-operation  of  the  chemist,  the  metallurgist  and 
tbe  engineer  and  the  man  behind  the  gun,  the  practical  man,  is 
indispensable  to  modern  manufacture,  not  (jnly  in  the  realm  of 
munitfon-making  but  in  every  industry  in  the  land. 

Therefore,  let  every  man  become  a  citizen  for  service  to 
his  country,  be  that  service  hard  or  easy,  in  order  that  in  this 
world's  conflict  our  country  may  lead  in  national  efficiency, 
pride  and  greatness.  Let  us  teach,  therefore,  economy  in  natural 
resources.  Let  us  strive  for  perfection  in  useful  arts  and 
science  ;  let  us  teach  dignity  of  labor,  rights  of  capital  and  the 
folly  of  internal  dissensions  and  struggles  which  only  waste  and 
weaken;  let  us  teach  intelligence  and  sound  judgment  to  all 
the  people,  and  then  will  the  Nation  realize  that  great  resources 
do  not  necessarily  mean  strength,  but  only  when  the  whole  pro- 
cess of  bringing  these  resources  to  utility  has  been  evolved  and 
put  into  operation. 

DISCUSSION 

MR.  FRANK  J.  LANAHAN :  Mr.  President,  it  certainly 
has  been  a  rare  privilege  for  this  organization  to  have  presented 
to  it,  such  an  able  paper  in  such  a  masterly  manner,  and  by 
one  fully  capable  of  handling  the  subject.  We  all  realize  that 
perfection  is  made  up  of  trifles,  but  that  perfection  itself  is  no 
trifle.  The  number  of  operations  that  we  have  been  privileged 
to  witness  as  despict  on  the  screen,  and  hear  them  described 
in  the  clear  and  intelligent  presentation  of  the  speaker,  must 
bring  home  to  us  appreciation  of  American  genius.  Further, 
we  cannot  help  feeling  that  our  soldiers  going  to  the  front  will 
be  well  protected  as  long  as  we  are  supplied  with  the  able  minds 
and  executive  ability,  such  as  we  had  a  glimpse  of  tonight. 

In  connection  with  what  Mr.  Humphrey  brought  out  as  to 
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tiic  almost  limitless  operations  necessary  for  the  furnishing'  a 
modern  army  with  muntions,  I  had  the  privilege  of  hearing 
Lord  Northcliffe  speak  on  this  same  subject  at  the  United  States 
Chamljer  of.  Commerce  War  Convention  at  Atlantic  City  last 
week;  \n  conveying  an  idea  of  the  magnitude  with  which  these 
operations  are  carried  on  in  Europe,  he  mentioned  that  at  Bowl- 
ing Green  on  the  border  of  England  and  Scotland,  the  British 
government  has  one  ammunition  factory  nine  miles  long  and 
three  miles  wide.  There  are  inniunerable  other  plants  scattered 
throughout  the  country,  but  this  is  the  largest  single  factory. 
Many  goodly  sized  ammunition  ])lants  are  now  located  in  the 
various  war  zones,  as  the  demands  for  shells  is  so  great  and 
the  risk,  of  delay  so  perilous,  that  no  chances  are  taken  in  the 
way  of  interruption  of  artillery  fire  that  would  be  so  dire  in  its 
consequence.  This  information  to  me  was  most  surprising  and 
pertinent,  for  as  a  nation,  WK  must  wake  up.  We  need  the 
stirring  influence  of  a  speech  such  as  we  have  listened  to  tonight 
to  bring  us  to  a  true  realization  of  our  position  in  this  great 
world  war,  and  the  responsibilities  we  have  assumed.  Especially 
commendable  are  the  patriotic  allusions  of  jNIr.  Humphrey  to 
the  lo}'al  workers  valiantly  doing  their  service  for  the  country 
in  industrial  organizations.  This  is  something  Ave  can  all  take 
to  heart  and  carry  home  with  us  to  make  us  better  for  having 
heard  this  trueism.  Mr.  Humphrey's  suggestions  in  this  line 
can  be  expressed  in  a  single  word  "co-operation"  but  it  means 
co-operation  in  every  way.  It  is  not  alone  the  soldiers  in  the 
trenches — risking  their  lives — nor  their  equally  daring  brothers 
with  the  artillery  behind  the  line,  that  are  entitled  to  the  sole 
credit  for  their  patriotism ;  a  share  must  be  given  to  the  brave 
soldiers  at  home  that  have  joined  themselves  to  industrial  activi- 
ties, that  by  constant  toil  and  strenuous  efforts,  may  keep  the 
army  supplied  with  ammunition  and  other  necessities.  We  have 
been  told  in  the  early  part  of  the  war.  England  had  to  bring 
back  from  the  front,  five  out  of  every  six  soldiers  that  had 
rushed  to  the  battlefield  at  the  first  call  to  arms.  These  recruits 
were  absolutely  heeded  to  maintain  industrial  pursuits.  In  this 
country  fortunately  we  can  profit  by  the  mistakes  of  our  ally, 
and  it  is  a  wise  percaidion  that  the  government  has  taken  in 
this  direction. 

And  may  I  bespeak  on  behalf  of  those  who  are  at  home — the 
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credit  due  them  lov  the  service  they  are  rendering.  In  no  way 
do  I  wish  to  (Hminish  the  praise  due  those  brave  soldiers  who 
liave  gone  to  the  front.  Justly  are  they  entitled  to  fullsome 
honor,  but  a  proportionate  amount  of  credit  should  be  extended 
to  the  mechanics  and  artisans  whose  services  are  just  as  neces- 
sary and  needed  every  bit  as  much  as  their  brothers  on  the  fir- 
ing line. 

Mr.  President,  I  move  that  a  rising  vote  of  thanks  be  given 
to  Mr.  Humphrey  for  his  intellectual  treat  upon  this  live  topic 
of  the  hour,  but  particularly  for  the  spirit  of  patriotism  that  he 
has  shown  to  the  members  of  the  Club  tonight. 

This  MOTION  was  duly  seconded  and  unanimously  carried. 

There  being  no  further  business,  on  motion  adjourned. 

G         Secretary. 
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RAILWAY   CLUB    NOTES. 


The  following  subjects  were  presented  and  discussed  by  tht; 
several  Railway  Chilis  diirin!";  the  month  of  September,  1917,  as 
noted  below : 

Mew  York  Railroad  Club,  Harry  D.  Vought.  Secretary, 
95  Liberty  Street,  New  York,  N.  Y. 
SuBjiJCT — "Electric      Arc     Welding     in      Railroad      Shops     by 
Charles  H.  Florandin. 

New  England  Railroad  Club,  Wm.  E.  Cade,  Jr.,  Secretary, 
683  Atlantic  Avenue,  Boston,  Mass. 
Subject — Unknown. 

Canadian  Railwa}-  Club,  James  Powell,  Secretary, 
P.  O.  Box  7,  St.  Lambert,  near  Montreal,  Can. 
SuKjF-CT — "Some    Present   Day   Problems   in    Railway   Mainten- 
ance Work"  by  F.  B.  Tapley. 

Richmond  Railway  Club,  F.  O.  Robinson,  Secretary, 
Richmond,  Va. 
Subject — Unknown. 

St.  Louis  Railway  Club,  B.  W.  Frauenthal,  Secretary, 
LTnion  Station,  St.  Louis,  Mo. 
Subject — "What  the  Railroads  Are  Doing  to  Win  the  War"  by 
Richard  H.  Aishton. 

Southern   &    Southwestern   Ry.   Club.   A.   j.    Merrill.   Secretary. 

Box  1205,  Atlanta.  Ga. 
Subj  ECT — Unknown . 

Central  Railway  Club,  Buffalo,  X.  ¥.,,  Harry  D.  Vought. 
Secretary,  95  Liberty  Street,  New  York,  N.  Y. 
Subject — "The  Relation  of  Air  Compressor  Capacity  to  Brake 
Pipe  Leakage"  by  C.  H.  Weaver. 

The  Railway  Club  of  Pittsburgh,  J.  B.  Anderson,  Secretary, 
207  Penna.  Station,  Pittsburgh,  Pa. 
Subject — "Ammunition     Problems    in    War    Time"    by    A.    L. 
Humphrey. 

Copies  of  the  above  papers  can  be  had  upon  application  to 
thf  Secretary  at  the  address  given  for  a  nominal  price. 


INDEX  OF  PAPERS  AND  THEIR  AUTHORS 


Presented  Before  Railway  Clubs  During  Season  of  1916=1917 


Compiled  by  the  Society  of  Railway  Club  Secretaries 


NEW  YORK  RAILROAD  CLUB 

Harry    D.  Vought.  95   Liberty  Street,  New   York  City 
Secretary 

September    15,   1916 — "The  Construction  of  the  New  Subways 

for  New  York  City."  By  Mr.  Robert  H.  Jacobs,  Senior  Asst. 

Division  Engineer,  Public  Service  Commission  for  the  First 

District. 
'  )ctober  20,  1916 — "The  Training  of  Young  Men  for  Positions 

of   Responsibihty."      By  Mr.   F.    IV.    Thomas,   of   Topeka, 

Kan,,  Supervisor  of  Apprentices,  A.  T.  &  S.  F.  Railzvay. 
November    17,    1916 — "The    Water    Power    of    Canada."      By 

Mr.  L.  O.  Armstrong. 
December  15.  1916 — Christmas  Smoker. 
January  18,  1917 — "Accident  Prevention."     By  Mr.  Marcus  A. 

Dozv,  General  Safety  Agent,  New  York  Central  Lines. 
February  16,  1917 — "The  Locomotive  Furnace."     By  Mr.  J.  T. 

Anthony,  Assistant  to  the  President  American  Arch  Co. 
March    16,    19 17 — "Operating-    Results    from    the    Trunk    Line 

Electrification  of  the  Chicago,  Milwaukee  &  St.  Paul  Rail- 
way."    By  Mr,  R.  Beeuivkes,  Electrical  Engineer,  Chicago, 

Mihvaiikee  &  St.  Paul  Railway. 
March    16,    1917 — "Electrification   of   the    Norfolk    &   Western 

Railway  Company."     By  Mr.  C.  FT.  Quinn,  Chief  Electrical 

Engineer. 
April    20,    19 1 7 — "Railway    Water    Supply."      By    Mr.    C.    R. 

Knozvles,    Superintendent,    Water   Service,    Illinois   Central 

Railroad. 
May  18,   1917 — "From  Ore  to  Finished  'National'   Pipe."     By 

Mr.  N.  C.  Nicol,  of  the  Metallurgical  Department  of  the 

National  Tube  Company. 
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CENTRAL  RAILWAY  CLUB 

Harry   D.   Vought.  95   Liberty  Street,  New   York  City 
Secretary =Treasurer 

(  )ct()ber  17,  ll.J\(^ — "Train  Kules  and  Train  Dispatching,  Past 
and  1^-escnt."  I'y  Mr.  John  F.  Mackic,  Secretary-Editor , 
Train  Dispatchers  Association  of  America. 

November  10,  i()i6 — "Fuel  Economy  and  Proper  Drafting  of 
Locomotives."  By  Mr.  D.  R.  MacBain,  S.  M.  P.,  New 
York  Central  Railroad. 

January  12,  igi/. — "The  Selection  and  Training  of  Car  Inspec- 
tors." ]\v  Mr.  Hiraui  11'.  Belnap,  Chief  of  the  Division  of 
Safety,  Interstate  Commerce  Commission. 

March  8,  IQ17 — "Annual  Report  of  Standing  Committee  on 
M.  C.  B.  Rules  of  Interchange." 

May  II,  1917 — "The  Lubrication  of  Freight  Cars  in  Inter- 
change." By  Mr.  T.  J.  Burns,  S.  R.  S.,  Michigan  Central 
Railroad. 

ST.  LOUIS  RAILWAY  CLUB 

B.  W.  Frauenthal,  Union  Station,  St.  Louis,  Mo. 
Secretary =Treasurer 

May  12,  1916 — "The  Public  Carrier  and  the  Wage  Scale."  By 
Hon.  Charles  Nagel,  St.  Louis,  Missouri.  "Recent  Progress 
in  Testing  Woods  Used  by  the  Railroads."  By  Mr.  Hozuard 
F.  Weiss,  Director,  Forest  Products  Laboratory,  Madison, 
Wisconsin. 

June  9,  1916 — "Better  Flagging."  By  Mr.  Grant  Selby,  St. 
Louis,  Missouri. 

July  14,  T916- — "The  Railroad  Problem  in  City  Planning  for 
St.  Louis."  By  Mr.  Walter  B.  Stevens,  Secretary,  City 
Plan  Commission,  St.  Louis,  Mo. 

August  II,  1916 — "The  Railroad  Superintendent."  By  Mr.  C. 
H.  Markha'm,  President,  Illinois  Central  R.  R.,  Chicago,  III. 

September  8,  1916— "The  Eight-Hour  Law."  By  Mr.  B.  F. 
Bush,  Receiver,  Missouri  Pacific  R.  R.,  St.  Louis,  Mo. 
"Efficiency  of  Railway  Service  in  the  United  States."  By 
Mr.  Arthur  W.  Thompson,  Vice-President,  The  Baltimore 
&  Ohio  R.  R.,  Baltimore,  Md. 
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October  13.  lyi'j — "The  Ubiquitous  Freight  Car  (Juestion  an<r 
its  Elusive  Answer."  By  Mr.  E.  H.  DeGroot,  Jr.,  Stipt.  of 
Transportation ,  Chicago  &  pAistern  Illinois  R.  R^  Chicago^ 
Illinois. 

Xovembor  i.  I9i(j — "Mechanical  Firing  of  Locomotives."  By 
Mr.  /['.  .S'.  Bartholonic:,.'.  President,  Locomotive  Stoker  Co., 
Pittsburgh,  Pa. 

December  8,  1916 — "How  Railroads*  Dividends  May  be  In- 
creased." By  Dr.  A.  Ross  Hill,  President,  University  of 
Missouri,  Columbia,  Mo.     Christmas  Entertainment. 

Januar>-  12.  1917 — "Electrification  of  Steam  Railroads."  By 
Mr.  IVilliam  T.  IVhalen,  Special  Representative,  Westing- 
house  Electric  &  Manufacturing  Co.,  East  Pittsburgh,  Pa. 

Fcbmar\  9,  1917 — "The  Locomotive  Inspection  Laws  and  Rules : 
Their  Purposes  and  Achievements."  By  Mr.  Frank 
McManamy.  Chief  Inspector.  Division  of  Locomotive  In- 
spection of  the  Interstate  Cominerce  Commission.  Wash- 
ington, D.  C. 

March  9.  1917 — "From  Tree  to  Track."  By  Mr.  J.  H.  Water- 
man, Supt.  Timber  Preservation.  C.  B.  &  O.  R.  R.,  Gales- 
burg,  III. 

April  13.  1917 — "The  Freight  Car  Situation  and  its  Probable 
Solution."  By  Mr.  J.  A.  So^merville,  General  Supt.  of 
Transportation,  The  Missouri  Pacific  Ry.,  St.  Louis,  Mo. 

May  II,  1917 — '"Safet}-  Appliance  Standards."  By  Mr.  Hirman 
W.  Belnap,  Chief  of  the  Division  of  Safety,  Interstate  Com- 
merce Commission,  Washington,  D.  C. 

NEW    ENGLAND  RAILROAD  CLUB 

William   E.  Cade.  Jr..  6S3  Atlantic  A\enue.  Boston,  Mass. 

Secretar\ 

October    10,    1916 — "Fuel   Economy   and    Boiler   Design."      By 

Mr.  J.  T.  Anthony^  Asst.  to  the  President,  American  Arch 

Co.,  of  Nezc  York. 
November  23,  1916 — "King  of  the  Rails."     By  Mr.  George  H. 

Hill,  Asst.  Chief  Engineer  of  the  General  Electric  Co. 
December    12,    1916 — "Railway    Signalling."      By    Mr.    C.    E. 

Denney.  Special  Engineer,  Xezy-  York,  Chicago  &  St.  Louis 

R.  R. 


Janiian  <j,  1917— "Maintenance  of  Air  Brakes  on  Freight  Car 
P^(|iiipnient."  B}^  Mr.  H.  S.  IValton,  Supervisor  Air  Brakes, 
Boston  &•  Albany  R.  R. 

February  13,  1917 — "Historical  Review  of  Steam  Railway  Elec- 
trification." By  Mr.  W.  R.  Stinemets  of  the  Westinghousc 
Electric  &  Manufacturing  Co. 

March  13,  19 17 — "Annual  Meeting,  P'ntertainment  and  Election 
of  Officers  and  Reports." 

April  10,  1917 — "Stephenson  and  Transportation."  By  Mr.  F. 
B.  Stanley,  President  of  the  Stanley  Motor  Carriage  Co. 

May  8,  1917 — "Duties  of  Civilians  in  War  Time."  By  Mr.  Chas. 
B.  Weed.  President  of  the  Boston  Chamber  of  Couhmerce. 

CANADIAN   CLUB 
James  Powell,  Box  7,  St.  Lambert,  near  Montreal,  Secretary 

M!ay  9,  1916 — Annual  Meeting  and  Election  of  Offers. 

September  12,  1916— "Railway  Scrap  or  Salvage."  By  Mr,  B.  J. 
McVeigh,  Ceneral  Storehecpcr,  Grand  Trunk  Railzvay, 
Montreal. 

October  10,  1916 — "Railway  Publicity."  By  Mr.  Walter  S. 
Thompson,  Press  Bureau,  Grand  Trunk  Railzvay,  Montreal. 

November  14,  1916 — ^"Pulverized  Fuel  for  Locomotives."  By 
Mr.  Joel  S.  Coflin,  .Jr.,  Canadian  Sales  Manager,  Locomo- 
tive Pulverized  Fuel  Co. 

December  12,  1916 — "Notes  on  Heavy  Electric  Traction."  By 
Mr.  J.  A.  Shaw,  General  Electrical  Bngincer,  Canadian 
Pacific  Railzvay,  Montreal. 

January  9.  T917 — "Passenger  Car  Painting."  By  Mr.  Thomas 
Marsliall,  Foreman  Painter,  Canadian  Pacific  Railzvay, 
Montreal. 

February  13.  1917— "The  Chilled  Iron  Car  Wheel."  By 
Mr.  George  W.  Lyndon,  President,  Association  of  Manu- 
facturers of  Chilled  Car  JVheels,  Chicago,  III. 

March  13,  1917 — Further  discussion  on  "The  Chilled  Iron  Car 
Wheel."  By  Mr.  George  1J'\  Lyndon,  President,  Associa- 
tion of  Manufacturers  of  Chilled  Car  JJlieels,  Chicago,  III., 
also  paper  on  "Railways  and  Refractories."  By  Mr.  J.  D. 
Rainsay,  President  and  General  Manager,  Blk  Firebrick 
Company,  St.  Marys,  Pa. 


April  lo,  1917 — "Railway  Operating-  Efficiency  as  Inriucticed  by 
Material  and  vSupi^ly  Accounts/'  By  Mr.  W.  B.  Symons, 
Asst.  to  the  /'resident.  Wilson,  11 'elder  S-  Metals  Company, 
New  York.  •• 

THE  RAILWAY  CLUB  OF  PITTSBURGH 

J.  B.  Anderson,  207  Penna.  Station,  Pittsburgh,  Pa. 
Secretary 

September  22.  i()i() — "Railway  Clubs  and  their  Facilities  for  the 
Develoi)ment  of  Youn;^  Men."     By  Mr.  G.  M.  Basford. 

October  27.  i()i('i — "Animal  Meeting",  Election  of  Officers, 
Smoker- Vaudeville." 

November  24.  iQiT) — "Observations-Operation  of  Trans]>ortation 
Facilities  and  Manufacturing-  Activities  in  \hv  Verdun 
Reg-ion."     By  Mr.  John  A.  Pcnton. 

December  18.  1916 — "Freak  Patents."  By  Mr.  Walter  V.  Turner. 

January  26.  191 7— "The  Man  Problem."     By  Mr.  D.  C.  Buell. 

February  23,  1917 — "The  Effect  of  Fire-Box  Design  upon  Boiler 
Capacity  and  F^conomy."     By  Mr.  J.   T.  Anthony. 

Marcb  23,  1917 — "Red  Cross  Organization."  ''Report  of  Re- 
vision of  M.  C.  P..  Rules."  "The  Telautograph."  "What 
is  Law  ?" 

April  27,  1917— "  Want  c'(l~A  Freight  Car."  P.y  Mr.  A.  M. 
S eh  oyer. 

Mav  25,  1917 — "A  Survey  of  the  Mechanics  of  the  Chilled  Iron 
Car  Wheel."     B}'  Mr.  George  W.  Lyndon. 

RICHMOND    RAILROAD    CLUB 

F.  O.  Robinson,  Eigihth  and  Main  Streets,  Richmond,  Va. 
Secretary =Treasurer 

September  11,  H)\() — "Notes  on  the  Construction  of  the  Suba- 
queous Tunnel  of  the  Hudson  &  Manhattan  P.  R.  By 
Mr.  Thomas  G.  Anthony,  Neiv  York  City. 

( )ctober  16,  1916 — "Fire-box  Efficiency."  By  Mr.  J.  T.  Anthony 
of  A'eiv  York  City. 

November  13.  1916 — Election  of  Officers.  "War  Conditions  in 
Europe."     By  Mr.  Henry  W.  Anderson,  Richmond,  Va, 

December  11,  1916 — "Projected  Light  in  Railway  Service."  By 
Mr.  I..  C.  Porter,  of  the  General  Electric  Co. 


Tanuary  19,  1917 — "Travelogue  on  Glacier  National  Park."     By 

Mr.  Laurence  D.  KitcJiell. 
February  12,   1917 — "The  \'aluation  of  Common  Carriers."    By 

Mr.  Jaiiics  P.  Nelson,  of  flic  C.  &  O.  Rail-K'ay. 
March  12,  1917. — Nothing-. 
April  9,  1917 — "Illustrated  Lecture  on  London."     By  Mr.  A.  B. 

Clarke,  Richmond ,  Va. 
May    13.    1917 — "Travelogue   on   Korea."      By   .idmiral  Harrie 

Webster. 

SOUTHERN   AND  SOUTHWESTERN   CLUB 
A.  J.   Merrill,  P.  O.  Box  1205,  Atlanta,  Ga.,  Secretary 

November    16,    1916 — "Fire    Prevention    and    Fire    Protection." 

P>y  j\Ir.  John  Hyland. 
January    18,    19 17 — "Locomotive    Fireboxes."     By    Mr.    J.     T. 

Anthony. 
March     15,     K))/ — "Evolution    of     Chilled    Car    Wheel."       By 

Mr.  P.  O.  Bnnnell. 
May  17,  1917 — "The  Fdison  Storage  Battery  Car."     By  Dr.  P. 

N.  Ko.dell. 
Inly  19,  1917 — "What  is  Re(|uired  of  Railroads  in  Present  War." 

By  Mr.  A.  IF.  Thonip.u)n. 


THE    ANNUAL    MEETINGS    OF    THE    SOCIETY    ARE 
HELD  IN  CONNECTION  WITH  THE  CONVEN- 
TIONS OF  THE  M.  C.  B.  AND  A.  R.  AI.  M. 
ASSOCIATIONS. 

Chairman,  A.  J.  Merrill,  Sonthern  &  Sonthivcstcrn  Raihi'ay  Club 
I'' ice-Chairman,  W'.  ]l.  Cade,  Jr.,  New  Engkvid  Rai/zivy  Club 
Secretary-Treasnrer,   Harrv   D.   Vougiit,  A^ezc   York  Railroad 

and  Central  Rail:<'ay  Clubs.  Nezi'  York  City 

The  Amnial  Meeting  of  1917  was  not  held  on  account 
of  the  War. 


3u  il^mnriam 


LAURENCE  W.  FRANK 
Died,   April   30,   1917 

HARRY  L.  ALLEN 
Died,  August  31,  1917 


THE  PENN  COUPLER 


Our  latest  development  of  the  N.  C.  B. 
Coupler,  a  modification  of  our  popular  Pitt  and 
Janney  X  Couplers,  with  latest  Improvements. 


LOCKSET,   and 

KNUCKLE-OPENER. 

Send  for  blue  prints  and  prices.  '^, 

—MANUFACTURED  ONLY  BY 

THE  McCONWAY  (t  TORLEY  CO.. 

PITTSBURGH.  PA. 


Our  Best  Salesman! 


Any  of  the  over  FORTY  Rail- 
road Systems  in  the  United 
States  using  our  STREET 
STOKERS  and  MECHANI- 
CAL COAL  PUSHERS. 

LOCOMOTIVE  STOKER  CO. 

General  Office  and  Works 

PITTSBURGH 

50    Church    Street  Railway    Exchange 

NEW  YORK  CIT*'  CHICAGO 


PINTSCH 
MANTLE    LIGHT 

The  system  that  has  made 
good  wherever  it  has 
been  applied 


SAFETY 
ELECTRIC  LIGHT 

Type  "F"  regulation  en- 
sures constant  lamp  volt- 
age and  long  lamp  life   . 


lie  Safetf  (ar  llcatiof  i  liiilifiii?  (o. 


Chicago,  Philadelphia,  Washington,  Boston, 
St.  Louis,  San  Francisco,  Montreal 


2  Rector  St„  New  York 


METALLIC 
PACKINGS 


/o r  Locomotive 
Piston  Rods,  Valve 
Stems  8C  Air  Pumps 

SECURITY  WRIST  PIN 
LEACH  SANDERS 
GOLLMAR  BELL  RINGER 
INDESTRUCTI3LE  OIL  CUP 
BRAIDED    SWAB,    ETC. 

The  U.  S.  Metallic  Packing  Co. 

PHILADELPHIA 


This  Space  For  Sale 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE.  30  CHURCH   STREET.  NEW  YORK 

BRANCH  OFFICES.— CHICAGO.  ST.    LOUIS.    ST.    PAUL,    WASHINGTON,  D.  C 


Building  Bigger  Business  by  Better  Methods 

G-E  Motors  and  Control  increase  production  and  reduce  maintenance 


WHEN  you  cut  down  manu- 
facturing costs — up  go  your 
profits.  \\  hen  you  increase 
your  production — when  you  increase 
the  quality  of  your  products — when 
you  decrease  spoilage — up  go  your 
profits. 

When  you  make  it  e:isier  for  an  employee 
to  produce  more,  you  make  it  easier  for  him 
to  earn  more;  and  you  find  it  easier  to  get 
the  better  kind  of  help  ar.d  much  easier  ta 
keep  them.     And  up  j;o  your  pr:fil3. 

\XTien  j-ou    cut    dT.\Ti    your    power    costs. 


^vhen  you  cut  down  maintenance  of  plant 
— when  you  reduce  overhead  supervision 
— when  you  lessen  breakage  of  machinery 
— when  you  reduce  stoppage  of  machinery 
—  these  mean  more  prcfi'.s. 

These  advantages  and  a  greatly  increased 
capacity  for  service  to  your  customers  come 
to  plants  equipped  ^vith  G-E  Motor 
Drive. 

We  will  glad  y  send  a  member  of  our 
Engineering  Organisation  who  will  study 
tlie  requirements  and  conditions  of  your 
plant,  an  J  tell  you  how,  where  and  v/hy 
G-E  Mot:)r  Drive  \vill  give  you  manufactur- 
ing advanta~e3. 


C'E  Motor 

General  Electric  O^mpani^ 


General  Office,  Schenectadi^  N.V. 


Sdec  Ofiices  in  all  X^r^Q  cities 

"^       7004 


STANDARD  STEEL  CAR  COMPANY 

(General  Offites:  Frick  Bid?.,  PITTSBURGH.  PA.  r  BUTLER,  PA. 

OFHCES  \  NEW  YORK:     170  Broadway  WORKS  ]  NEW  CASTLE.  PA,. 

(CHICAGO:     Fisher  Building  I  HAMMOND.  IND. 

STEEL    AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.   BOLSTERS.  BRAKE  BEAMS.  ETC. 

Capacity  50.000  Cars  per  Annum     SS 

TANDEM     SPRING    ATTACHMENTS     ,^^.--— L 

6Vix8    or   8x8    DRAFT    SITTINGS 
PERFECT  SPRING  PROTECTION 


Butler  Drawbar  Attachment  Co. 

Send  for  Catalog  CLEVELAND,  OHIO 


R 


I 

SC    H    A    E    F    E 
DROP-FORGED 

FOUNDATION   BRAKE   GEAR  DETAILS. 

COMBINE 

MORE  STRENGTH  WITH  LESS  WEIGHT 
Schaefer  Equipment  Company 

Oliver  Building  Pittsburgh,  Pa. 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  281  COMPANIES 

SESSIONS— STANDARD  FRICTION   DRAFT  GEARS 

ARE  IN   USE  BY  205  COMPANIES 
-BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:   People's  Gas  Building          NEW  YORK:  30  Church  St. 


J-M  KAILKOAU  SUPPLIES 

Roofines  Fibre  Conduit  Brake  Ltninz  and  Blocks 

Packinzs  Lncuni'itive  Lazcin;;  Electrical  Supplies 

Gaskets  Plexible  Armored  Squirt,  .Mastic  Fluorinj 

Pipe  Coverings  Tank.  Car  Heatini;,  Air  Speedometers 

Hair  Felt  Brake  and  Air  Siznal  Hose  Fire  Exlinzuishers 

Smuke  Jacks  Air  Brake  Expander  Kinz  Manual  Sleek  Take  Up 

Asbet'is  A'nd  Steel  Car  Insulatinn  fur  Air  Brakes 

Waterproofinz  Underzround  Conduit  Vitribestos  Stack  Linlnz 

Corks  Asbestos  Cements  Refrizerator  Car  lasulation 

Write  for  Catalogs 

H.   \V.  JOHNS  -  MAXVILLK  COMPANY 

NEW  YORK  CITY 
llraiielies  in  5t  Large  Cities 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

\/anadium  Steel  Castings  a  Specialty 


VAPOR  CAR  HEATING  CO,inc 

RAILWAY   EXCHANGE  CHICAGO 

Successors   to 

Chicago  Car  Heating  Co. 
Standard  Heat  ®.  Ventilation  Co..  Inc. 

NEW    YORK  BOSTON,    MASS.. 

30    Church  Montreal,  53  State  Street 

WASHINGTON,  D.    C.  Que.  ATLANTA,    G\., 

Munsey   Bldg.  Candler   Bldg. 


Freig-ht  and  Passenger 

CARS 

Of    Every    Description 


Pressed  5teel  Specialties 


Pressed   Steel 
Company 

New  York  Pittsburgh  Chicago 

Washington,  D.  C. 


Car 


St.  Paul 


FOR 

GREATER  EFFICIENCY 

USE 

^^^  SOUID-TRUSS  BRA-^g  BE^Ms 

FOR 

Freight  and  Passenger  Equipment. 

ALSO 

Pressed  Steel  Journal  Box  Lids. 


DAVIS  BRAKE  BEAM  CO. 


JOHNSTOWN.  PA. 


FRANK  J.  LANAHAN,  Pres.         CHAS.  J.  GRAHAM,  Vice-Pres.         GEO.  W.  FOX,  Secretary 


This  space  For  Sale 


For  Those  "Break-ln-Twos" 

AVOID  the  delays  and  dangers  in  chaining  up 
"break-in-twos"  and  setting  out  at  the  first 
siding.  Take  your  trains  right  in  to  terminals 
coupled  up  with  the  Gilman-Brown  Emergency 
Knuckle. 

Fits  practically  all  types  of  M.  C.  B.  couplers 
with  a  close  and  normal  coupling — even  where 
one  pin  lug  is  broken  from  the  draw  head;  air 
line  can  he  safely  coupled  up  and  maintained 
without  dummy  hose. 

For  more  than  ten  years  the  standard  repair 
knuckle  on  the  leading  railways  of  the  countr3\ 
is  your  assurance  of  its  economy  and  dependa- 
bility. 

Let  us  tell  you  more  about  this  time  saver. 
Write  for  literature. 


The 


Qa^^G 


Co. 


NEW  YORK  Si.  LOUIS 

90  West  Street     Railway  Exchange  Bldg 


CHIC^^GO 
Peoples'  Gas  Bldg 


GILMAN-BROWN 

Emergency  Knuckle 


A 


in 


SUVDAM'S  Protective  PAINTS 

for  Ml  (ars  iH  Mri 


■MANUFACTURKD  BY' 


M.  B.  SUYDAM  COMPANY, 

orFICE  AND  WORKS.  SIST    AND  BUTLCR  STS., 

•CLI.PMOHC.  34.  nsn.  Pittsburgh,  Pa 


This  Space  For  Sale. 


*»n»«^te  U 


FOR    SALE 


BRADY  BRASS  CO. 

MANuFACTuncNS  or 

CYPRUS  BRONZE    FOR   LOCOMOTIVE  and    CAR   BEARING   JJSE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR  BEARINGS 

Biniral  Offica  ud  Works,  170-182  Fourleenth  St.  and  169-176  Flftaanth  St.,  Jrsay  City,  N.  i. 

DANIEL  M.  BRADY.   PRESIDENT 

TYPE  A  SUPERHEATER  LOCOMOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  ichedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St.,  New  York. 


Peoples  Gas  Bldg.,  Chicago. 


Freight  Car  Forgings 

STEEL  CAR  FORGE  COMPANY 

"FORQINQ  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


Electrical 
Uses 


FOR    SALE 


ARISTOS 

"COPPERWELD 


99 


Mechanical 
Uses 


A  COPPER  CLAD  STEEL  WIRE 

Product  of  the  COPPER  CLAD  STEEL  CO.,  PittsburKh,  Pa. 
Drawn  and  Sold  Exclusively  by 

PAGE  WOVEN  WIRE  FENCE  CO.,      -     -     Monessen,  Pa. 


FOR   SALE 


TORCHES 

Gem  Torches  Save  You  Money 

Exhaustive  tests  by  largest  railway 
systems  have  proven  that.  Gem 
Brazed  Seam  Torches  do  save  money. 
Let  us  prove  it.  Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH.  PA. 


Graham  Nut  Company 

PITTSBURGH,   RA. 


MANUFACTURERS  OF 


Hot  Pressed  Nuts,  Gold  Punched  G.  &T.  Nuts 
Bolts,  Lag  Screws,  Washers,  Etc 


This  Space  For  Sale 


Better  Bearings 


Made  by  anti-friction  specialists  in  a 
specially  equipped  plant  with  excep- 
tional shipping   facilities. 


y 


Car  and   Locomotive 
Bearings 

No  matter  whether  you  do  or  don't 
make  your  own,  we  believe  we  can 
furnish  you  with  some  interesting 
data. 


Learn  now  whether  you  are 
paying    too     much    for    this 

item. 


Send  specifications  and  blue 
prints  today  for  our  quotation 


JoHNSdli 


\Nr 


Gen.  Offices  and  V/orks,   New  Castle,  Pa. 

SALES    OFFICES 

New    York  Buffalo  Pittsburgh  Cleveland 

Cincinnati       Detroit       Chicago       San   Francisco 


)Si|^W«*«M«W<«M*WWW4MM»WWVW«««*«*W4*W4«I^IMMMW«i4M««M«W«^9W«MMM#flB 


THE 


eduid'5  MPIFX  system 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW  YORK 


Roller-Bearing  Compound 
Piston  Air  Drills 


Roller 
Bearings 


No.  32 
L 


The  One=Man 

Staybolt 

Machine 


Corliss 
Valves 


FURNISHED  ON  TRIAL  FREE.  WRITE  NEAREST  BRANCH 

INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago  :  New  York  :  Pittsburgh  :  Detroit :  San  Francisco  :  Birmingham  :  Montreal,  Que. 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Ra^ilway  and  Mzkchinists*  Tools  and  Supplies.  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists.  Rivet- 
ers and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  JiiTEL  COMPANY 

MANUFACTURERS    OF 

''STAR  SPECIAL'' 

Reg.    U.    S.    Patt.    OfiF. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General    Offices: 

Rochester.    N.     Y.         Pittsburgh.    P«.  PITTSBURGH,    PA. 

c  Ti  ^1       1      J     /-k  New  York  Office: 

bayre,    V^  Cleveland.    O.  jjg    WEST    34th    STREET 

New    York    City.    N.    Y.  Fhila.     Office: 

606    FRANKLIN    BANK    BLDQ. 


BRAKE  SHOES 

AMERICAN  BRAKE  SHOE 
&    FOUNDRY    COMPANY 

30  Church  St.,  New  York 
322  So.  Michigan  Ave.,  Chicago  Chattanooga,  Tenn. 


MAHR  PATENT  NO.  1-C  TORCH  FOR 
STEEL  CAR  REPAIRING 

Burns  the  cheapest  oil  obtain- 
able and  produces  a  big  intense 
flame  that  will  quickly  heat  the 
largest  sills,  bolsters  and  other 
steel   parts   for   straightening. 

Hnlir  flamiktuilii;  (o. 

MINNEAPOLIS 


I  NATHAN    MANUFACTURING    CO.  \ 

y  Amity  and  Lawrence  Streets  i 

5  FLUSHING,    LONG    ISLAND,    N.   Y.  l 

I  1612  Old  Colony  Building.  Chicago.  \ 

I  Monitor.  Simplex  and  Nathan  Injectors  \ 
\                 for  Locomotives 

;  AND  S 

\  Sight-Feed  Lubricators. 

C  All  Specially  arranged  for  High-Pressure  Engines.  > 

>  STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,  i 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  ■: 

i  Oil  Cups,  Etc.  ;• 

\  SOLE  AGENCY     FOR  THE > 

)  Coale    Muffler    d    Safety    Valve    Co.,   Inc.  < 


ESTABLISHEO     1884 


SIPE'S   JAPAN  OIL 


"STRENGTHENS,    DRIES,    AND    WATERPROOFS; 

Add  Sipe's   Jap&n  Oil  And  Improve  the  Paint". 
IN  DAILY  USE   BY  ALL  THE  LEADING  RAILROADS   IN   THE   UNITED  STATES 
MANUFACTURED     ONLY     BY 

CHICAGO  ILL  JAMES  B.  SIPE  Sl  CO.  Pittsburgh,  pa. 


LOCOMOTIVE  BLOW-OFP 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 
Can  be  worked  from  cab    or 
foot  bodi-d  while  running. 


A  catalog  or  call  by  Representative 
for   the   asking.     £1     0     Si     if     » 

\mi\it  ValTB  Mf£.  Co., 

Works:  Homestead,    Pittsburgh,  P« 


=:FARLOW  DRAFT  ATTACHMENT  := 

(  TWIN  M.  C.  B.  DRAFT  SPRINGS 
For  \  OR 

(      FRICTION     DRAFT    GEARS 

THE  T.  H.  SYMINGTON  CO. 

New  York  Chicago  Baltimore  Rochester 


BALL'S  0X0  LIN  «■!>• 

VARNISH  REMOVER  .........o  SPIRITS 

TH  E   I  L.EAL   PAINT  Ol  L 

Ball  Chemical  Co. 


?J\iP^,^°  P"*"c.       .  Fulton  Bldg..  PITTSBURGH.  PA. 

63  W.  Van  Buren  Street. 


Logical  Construction 

is  a   feature   of 

BO  YER 

Pneumatic  Hammers 


No,  SOX  Boyer  Riveting  Hammer.     Capacity  1%  inches. 

Length  overall  only  21^   inches. 

Boyer   Hammers  are   made   in   three   parts,   cylinder,   handle    and 

valve — a   construction   which   facilitates   examination,    cleaning   and 

repairs,  and  extends  the  life  of  the  tool  indefinitely. 

Write  for  Hammer  Bulletin  124. 

CHICAGO  PNEUMATIC  TOOL  CO. 

PITTSBURGH:    10  and   12  Wood   St 
1052  Fisher  Bldg.  52  Vanderbilt  Ave. 

CHICAGO  Branches  Everywhere  NEW  YORK 


H.    H.  Hewitt,    President. 


W.     H.     C  RO  ft.    Vl  C  E-  PR  ESI  DENT 


MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL       pfjp     (      FAST    PASSENGER    CAR    SERVICE, 
BEARINGS     •■""     I      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    COMPANY 

111    BROADWAY,    NEW   YORK. 


pIXONS 

^&i  PAINT 

^'^^fouB  COLORS  >':/■ 


DURABILITY  COUNTS 

DIXON'S  oli'frTB  PrtlNT 

is  the  "LONGEST  SERVICE"  paint.  Recom- 
mended and  largely  used  as  standard  by  rail- 
road economists,  and  engineers,  throughout 
the  entire  world,  for  bridges,  steel  cars,  tanks, 
signal  apparatus  etc.  Made  in  FIRST  QUAL- 
ITY onh.  Write  us  for  long  service  records 
and  booklet  No.  152-B. 

Made  in  JERSEY  CITY,  N,  J.,  by  the 

DIXON    CRUCIBLE    COMPANY 

ESTABLISHED  1827 


HAND  BRAKE  MECHANISM 

FOR  ROUND  OR  SQUARE  SHAFTS 

Adaptable  to  All  Types  of  Cars 

Write  for  Catalogue  No.  21 

The  National  Malleable  Castings  Co. 


Cleveland         Chicago 
Sharon,  Pa. 


Indianapolis  Toledo 

Melrose  Park,  III. 


PEERLESS 

MECHANICAL   RUBBER  GOODS  AND  PACKINGS  HAVE 
THAT  DURABILITY  DEMANDED  BY  RAILROADS. 

Peerless  Rubber  Mfg.  Co. 


31   WARREN  ST. 


NEW  YORK 


BOSTON 


CHICAGO 


PHILADELPHIA 


MINNEAPOLIS 


specialization 

Produces  Highest  Efficiency 


Air  Brake  building  is  a  business  in 
itself — and  one  of  the  most  important, 
because  of  the  li\es  and  property  the 
Air  Brake  protects.  It  is  a  specialist's 
business,  and  to  obtain  best  results, 
should    be    conducted    by     specialists. 


Westinghouse  Air  Brake  Co. 

General  Offices  and  Works,  Wilmerding,  Pa. 


Westinghouse 
Electric  Arc  Welding  Outfits 

have  reduced  the  repair  costs  in  many  railroad  shops. 

They  save  their  cost  in  three  months  time. 

Full   information    on  request. — Booklet   3049-A. 

Westinghouse 
Electric  Motors  for  Railroad  Shops 

Pressed-Steel   Types    for   either   alternating   or    direct 

current.     Rugged,  serviceable,  efficient  and  long  lived. 

Full  information  on  request. 

Westingliouse  Electric  &  Manutacturing  Co. 

Sales  Offices  In  All  /lA/N  ^^^^  PITTSBURGH 

Urge  American  Cities  V's^/  PENNSYLVANIA 


2.102  TYPE  LOCOMOTIVES 


Total  Wciglu  of  I'.ngine,  352,500  pounds;  Weight  on  Drivers, 
293,000  pounds;  Diameter  of  Drivers,  57  inches;  Tube  Length, 
17  feet;  Boiler  Pressure,  190  pounds;  Cylinders,  28x32  inches; 
Maximum  Tractive    Power,   71,200   pounds. 

Because  of  its  long  rigid  wheel  base  many  railroad  offi- 
cials have  had  to  eliminate  the  2-10-2  type  when  consid- 
ering  more    powerful    locomotives. 

Lateral  motion  driving  axles  and  boxes  were  applied  to 
the  New  York,  Ontario  &  Western,  2-10-2  type  locomo- 
tives to  reduce  the  rigid  wheel  base  to  that  which  is  in 
common  use  on  Consolidation  and  Mikado  type  loco- 
motives, and  at  the  same  time  secure  the  advantages 
of  the  ten-coupled  wheel  arrangement  with  the  resulting 
increased   capacity  of  the   locomotives. 

Write  us  for  further  information  regarding  the  lateral 
motion  device. 

AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET.  NEW  YORK 


YOU  GET  THE  MAXIMUM  OF  DURABILITY  FROM  OUR 

SEMAPHORE  ENAMEL 

All  colors — Write  to  us  for  samples. 

Yarnall  Paint  Company 

MANUFACTURERS  -  -  -  PHILADELPHIA 


READING  SPECIALTIES  COMPANY 

GENERAL    OFFICE   AND   WORKS,   READING,  PA. 

BRANCH  OFFICES 

New  York.  Ill  Broadway  Wasliington.  Colorado  Building. 

Chicago,  Railway  Exeliange  Bldg.  Pitt.shurgh.  Oliver  Building. 

Atlanta,  Fourth  Nafl.  Bank  Bldg.  Denver.  First  National  Bank  Bldg. 

Los  Angeles,  W.  H.  Helmian  Bldg- 

"Reading"    Guard    Rail    Clamps       "Reading"   Retailers   &   Clamps 
"Reading"     Rail    Benders  "Reading"    Compromise    Joints 


Railroad  Repair  Shop  Equipment 


Combining  all  modern  features  for 
rapid,  convenient  operation. 


MACHINE  TOOLS 


STEAM    HAMMERS 


ELECTRIC 

TRAVELING 

CRANES 


P.  &  W. 
SMALL  TOOLS 
AND  M.  C.  B. 

GAUGES 


Niles  New  Model  Driving  Wheel  Lathe 
Has  broken  all  wheel  shop  records. 


WBITE  FOR  CATALOGU 


NILES- BEMENT- POND  CO 

III  Broadway,  New  York.        Pittsburgh  Office,  Frick  Building. 


500  RAILROAD  SHOPS 

Have  Adopted  Thermit  Welding  as  a  Standard' for  Frame  Repairs 

The  list  of  railroads  using  Thermit  includes  practically  every 
system  from  the  small  road  having  only  a  few  locomotives  to  the 
largest  system  having  many  thousand  locomotives. 

The  superheated  liquid  Thermit  steel  is  produced  in  bulk  and 
poured  all  at  once  into  a  mold  surrounding  a  broken  section,  re- 
sulting in  the  perfect  amalgamation  of  the  Thermit  steel  with  the 
parts  with  which  it  comes  in  contact.  The  fact  that  those  parts 
are  first  preheated,  makes  the  weld  doubly  sure. 

Remember  that  the  greatest  railvs^ay  systems  in  the  world  use 
hundreds  of  thousands  of  pounds  of  Thermit.  They  do  not  use  it 
for  any  reason  except  that  it  "delivers  the  goods,"  and  has  proved 
itself  the  most  profitable  investment. 

Full  information  is  given  in  our  instructive  pamphlet  No.  2167, 
"Thermit  Locomotive  Repairs,"  and  shows  how  effectively  and 
economically  the  process   can  be  used.    Send  for  a   copy  today. 

OOLDSCHMIDT    THERMIT    COMPANY 

120  BROADWAY,  NEW  YORK 

329-333  Folsom  St.,  San  Francisco;  103  Richmond  St.,  W., 

Toronto,  Ont.;  7300  So.  Chicago  Ave.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.    S.    A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves   flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small   brick   of  light  weight. 

Cools  off  quickly. 

Many  other  good  features. 


30   Church    Street,  McCormick  Building, 

New  York  Chicago 


TI16  Ml  SiayDoll. 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

7(16  Tai6  Flexible  Maybolt 

At  the  Rate  of 
1,250,000    A    YEAR 


Our  Services  Are  Always 
At    Your    Command 

FLANNERY  BOLT  CO. 

Vanadium    Building 

PITTSBURGH,    PENNA. 

B.  E.  D.  Stafford,       General  Manager 

J.  Rogers  Flannery  <&  Co. 

SELLING  AGENTS 

Vanadium    Building 

PITTSBURGH,  PENNA. 


The  Draper  Manufacturing  Go. 

Manufacturers  of 

PNEUMATIC  FLUE  WELDERS 

For    Scarfing.    Welding    and    Swedging   Boiler 
Flues  up  to  4"   Diameter. 

Pneumatic  Tube  Weldmg  Machines  for  Weld- 
\    ing  and  Swedging  Superheater  Tubes. 

Flue    Reclaiming    Equipment   used    in    connec- 
tion with  Pneumatic  Flue  Welders. 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT    ARE    ABSOLUTELY    NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

•PRICES   ^^ODERATE  RESULTS  GREAT 

Manufacfured    Only    By 

Hunt-Spiller  Manfg.  Corporation 

W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE    AND    WORKS: 
3  DORCHESTER     AVENUE 
SO      BOSTON.     MASS. 


GALENA-SIGNAL  OIL  COMPANY 


FRANKLIN,    PENNA. 


Sole  manufacturers  of  celebrated 

GALENA    LUBRICANTS 

PERFECTION  VALVE  and  SIGNAL  OILS 

and 

Galena  Railway  Safety  Oil 

Manufactured    for 

STEAM  AND  ELECTRIC  RAILWAY  USES   EXCLUSIVELY 
Guaranteed  Cost  Expert  Service  Free 

CHARLES  MILLER,  S.  A.  MEGEATH, 

Chairman.  President. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLFABLK  CASTINGS 

FOR  THF  RAILROAD  AND 

CAR  COMPANY  TRADE. 


FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 


INDEX— ADVERTISERS. 


American  Arch  Co. 


Page 


NAME 


Page 


American  Brake  Shoe  &  Foundry 

Co iii 

American  Locomotive  Company.  .  .      viii 

fJaldwin  Locomotive  Works x 

Rail  Chemical  Co v 

Brady    Brass    Co Front  Cover 

Butler  Drawbar  Attachment  Co.  .  .     xviii 

Chicago  Pneumatic  Tool  Co v 

Davis  Brake  Beam  Co xxi 

Dixon,  Jos.,  Crucible  Co vi 

Flannery  Bolt  Co xi 

Fort  Pitt  Malleable  Iron  Co xii 

Galena  Signal  Oil  Co xii 

■General   Electric  Co xvii 

•Gem    Manufacturing    Co. ...  Front  Cover 

■Goldschmidt  Thermit  Co ix 

Gould  Coupler  Co ii 

•Graham     Nut    Company ....  Front  Cover 

Homestead  Valve  Mfg.  Co iv 

'Hunt-Spiller  Mfg.  Co xi 

-Independent  Pneumatic  Tool  Co.  ...       ii 

Johns-Manville  Co xix 

.Joiinson  Bronze  Co i 

Locomotive   Stoker   Co xv 

•Locomotive  Superheater  Co. 

Front  Cover 

Magnus  Company vi 

Mahr    Manufacturing    Co iii 

Manning,  Maxwell  &  Moore iii 

3IcConway  &  Torley  Company XT 


Nathan  Manufacturing  Co ir 

National  Car  Wheel  Co iii 

National  Malleable  Castings  Co vi 

Niles-Bement  Pond  Co ix 

Page  Woven  Wire  Fence 

Co Front  Cover 

Peerless  Rubber  Mfg.  Co vi 

Pressed  Steel  Car  Co xx 

Reading    Specialties    Co viii 

Railway  Steel  Spring  Co xvi 

Safety  Car  Heating  &  Lighting  Co.       xvi 

Schaefer  Equipment  Co xviii 

Sipe,  James  B.,  &  Co iv 

Standard  Coupler  Co xix 

Standard  Steel  Car  Co xviii 

Steel    Car    Forge   Co Front  Cover 

Stucki  Co.,  A xxi 

Suydam,    M.    B.    Co Back  Cover 

The  T.  H.   Symington  Co v 

Tlie     Draper     Manf'g   Co xi 

The    O.    &   C.    Co xxii 

The  U.  S.  Metallic  Packing  Co xvi 

Union  Spring  &  Mfg.  Co xiv 

Union  Steel  Casting  Co xix 

Vapor    Car    Heating    Co.,   Inc xix 

Westinghouse  Air  Brake  Co yii 

Westinghouse  Electric  &  Mfg.  Co. .       rii 
Varnall  Paint  Co viii 


Union  Spring  &  lillanufacturing  Co, 
SPRINGS 

Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


V/" »«""*"'  ^jTi^" 


Lightest  and  Strongest  M.  C.  B 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL   OFFICE.' 

Eirst  National  Bank  Bldg.,  Pittsburgh,  Pa. 


NEW  YORK    -    50  Church  Street. 

CHICAGO        -    Fisher  Building. 

ST.  LOUIS       -    Missouri  Trust  Building. 

RICHMOND,  VA.,  AMERICAN  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 


OFFICIAL  PROCEEDINGS 

OP 

The  Railway  Club  of  Pittsburgh 

Organized    October    18,    1901. 

Published    monthly,    except   June,   July   and   August,    by    The    Railway    Club    of    Pitts- 
burgh,  J.    B.   Anderson,   Secretary.     General   Offices,    Penna.    R.    R.,    Pittsburgh,    Pa. 

Entered    as    Second    Class    Matter    February    G,    1915,   at   the   Postoffice   at    Pittsburgh, 
under   the   Act   of   March  3,   1870. 


fc.^^^i         Pittsburgh.  Pa.,  October  26.   191?.       '^^l^'J^ri^^^^ 


OFFICERS    FOR    1916—1917 

President 
T     G.    CODE, 
Pittsburgh,  Pa. 

First   Vice    President  Second    Vice    President 
H.H.    MAXFIELD,  D,   M.    HOWE, 

Supt.  Motive  Power,  P.  R.  R.,  Eailwav  Supiilies, 

Pittsburgh,  Pa.  Pittsburgh,  Pa. 

Secretary  Treasurer 

J.    B.   ANDERSON,  F.   H.   STARK, 

Chief  Clerk,  Supt.  M.  P.,  P.  R.  R.,  Genl.  Supt.,  Montour  R.  R., 
Pittsburgh,  Pa.  Coraopolis,  Pa. 

Executive    Committee 
L.  H.  TURNER,  Supt.  Motive  Power,  P.  &  L.  E.  R.  R.,  Pittsburgh,  Pa. 

D.  J.  REDDING.  Asst.  Supt.  Motive  Power,  P.  &  L.  E.  R.  R.,  McKees  Rocks.  Pa. 
F     R.    McFEATTERS,    General    Supt.    Union    R.    R.,    East    Pittsburgh,   Pa. 

A.  G.  MITCHELL,  Supt.  Monon.  Div.,  Penna.  R.  R.,  S.  S..  Pittsburgh,  Pa. 
F.  M.  McNULTY,  Supt.  Motive  Power,  Monon.  Conn.  R.  R.,  Pittsburgh,  Pa. 

Finance   Committee 
STEPHEN  C.  MASON,  Secretary,  The  McConway  &  Torley  Co.,  Pittsburgh,  Pa. 

E.  K.  CONNEELY,  Asst.  to  Vice  President,  P.  &  L.  E.  R.  R'.,  Pittsburgh,  Pa. 
CHAS   A.  LINDSTROM,  Asst.  to  President,  Pressed  Steel  Car  Co.,  Pittsburgh,  Pa. 
L   C    BIHLER,  Traffic  Manager,  Carnegie  Steel  Co..  Pittsburgh,  Pa. 
WALTER  V.  TURNER,  Manager     of     Engineering, 

Westinghouse  Air  Brake  Co.,  Wilmerding,  Pa. 

Membership   Committee 
FRANK  T.  LANAHAN.  President,  Fort  Pitt  Malleable  Iron  Co.,  Pittsburgh,  Pa. 
A.  STUCKI,  Engineer,  Pittsburgh,  Pa. 

C.    O.    DAM  BACH,    Supt.,    Pgh.    &    W.    Va.   Ry.,    Pittsburgh,    Pa. 
HARRY  HOWE,  Inspector  of  Castings,  Pressed  Steel  Car  Co.,  McKees  Rocks,  Pa. 
R.  L.  KLEINE,  Chief  Car  Inspector,  P.  R.  R.,  Altoona,  Pa. 

B    F    D    ST.'VFFORD,  General  Manager,  Flannerv  Bolt  Company,  Pittsburgh, Pa. 
SAMUEL  LYNN,  Master  Car  Builder,  P.  &  L.  E.  R.  R.,  McKees  Rocks,  Pa. 

Entertainment    Committee 
D   H.  AMSBARY,  District  Manager,  Dearborn  Chemical  Co.,  Pittsburgh,  Pa. 
HARRY  MURDOCH,  President,  H.  Murdoch  &  Co.,  Pittsburgh,  Pa. 
E.  C.  SATTLEY,  General  Manager,  Page  Woven  Wire  Fence  Co.,  Monessen,  Pa. 

Past   President 

T.  II.  McCONNELL CcLober,  IvCil,  to  October,  1911.3. 

L.     il     TURNER Noveraber,  190;^,  to  October,  190!!. 

v"  il   STARK November,  10o,5,  to  October,  1907. 

*  H.  W."W.\TTS'. November,  1007,  to  April.  1908. 

D.  J.  REDDING -  -.  Nnvpmber,  1908,  to  G.  ■■*-"'"-    "^i<~> 

F   R   McFEATTERS November,  1010,  lO  Ctober,  1012. 

A.  G.  MITCHELL November,  1912,  to  October,  1914. 

F.  M.  McNULTY November,  1914,  to  October,  1916. 

*  Deceased. 

Meetings  held  fourth   Friday  of  each  month,   except  June,  July  and  August. 


THE  RAILWAY  CLUB  OF  PITTSBURGH 


"RESOLVED,  by  The  Railway  Club  of  Pittsburgh,  that 
any  of  its  members  who  have  now,  or  who  may,  during  the 
present  World's  War,  become  one  of  our  Country's  defenders 
by  joining  the  Military  or  Naval  Forces  of  the  United  States, 
or  who  by  reason  of  membership  in  the  American  Red  Cross 
are  called  away  from  home,  shall  be  exempt  from  dues  and 
continued  as  members  in  good  standing  until  their  return  home 
from  the  War,  and  that  the  Secretary  shall  prepare  a  Roll  of 
Honor  showing  such  members  for  the  records  of  the   Club." 


—ROLL  OF  HONOR— 

ATTERBURY,  W.  W.,  Vice-President,  Penna.  R.  R.,  Broad 
Street  Station,  Philadelphia,  Pa.  (Brigadier-General,  Direc- 
tor General  of  Transportation,  American  Expeditionary 
Forces). 


BRASH  EAR,  DR.  JOHN  A.,  1954  Perrysville  Avenue,  N.  S., 
Pittsburgh,   Pa.      (National   Research   Council,   U.   S.  A.) 

BROWNSCO.MB,  G.  J.,  Clerk,  Union  R.  R.  Co.,  East  Pitts- 
burgh, Pa.      (Canadian  Regiment,  overseas). 

DEAN,  RANDOLPH  F.,  Signal  Repairman,  P.  C.  C.  &  St. 
Louis  Railway,  729  Washington  Avenue.  Carnegie,  Pa. 
(Battery  4,  R.  O.  T.  C,  Military  Branch,  Chattanooga, 
Tennessee). 

HOTT,  G.  H.,  Assistant  Yard  Master.  l^.Ionongahela  R.  R.  Co., 
Brownsville,  Pa.  (Corporal,  Supply  (3ompanj%  330th 
Infantry,   Camp   Sherman,  Ohio). 

HOWE,  HARRY,  Inspector  of  Castings,  Pressed  Steel  Car 
Co.,  McKees  Rocks,  Pa.  (Captain,  107th  Field  Artillery 
Suppl}'  Company,  Camp  Hancock,  Georgia). 

HUFF,  GEORGE  F.,  JR.,  Assistant  Road  Foreman  Engines, 
Pennsylvania  R.  R.,  Harrisburg,  Pa.  (Captain,  19th  U.  S. 
Engineers   (Railway)   American    Expeditionary   Forces). 

KATZIN,  WILLIAM,  Draftsman,  Pressed  Steel  Car  Company, 
701  Broadway,  jNIcKecs  Rocks.  Pa.  (Private,  Company  E, 
319th   Infantry,   Camp  Lee,  Va.) 

LINDNER,  W.  C.  Foreman  Car  Repairs,  Penna.  R.  R.,  2125 
Union  Avenue,  Altoona,  Pa.  (Captain  E.  O.  R.  C.  35th 
Engineers    (Railwa\)    Camp   Grant,   111.) 


LOCKWOOD,  CHAS.  H..  Draftsman,  Pressed  Steel  Car  Co., 
366  Lincoln  Avenue,  Bellevue,  Pa.  (Private,  Company  A, 
319th   Infantry,  Camp   Lee,  Va.) 

MAX  FIELD.  H.  H..  Supt.  Motive  Power,  Penna.  R.  R.,  Penn- 
sylvania Station,  Xew  York,  X.  Y.  Colonel,  19th  U.  S. 
Engineers    (Railway)    American    Expeditionary   Forces). 

MORRIS.  H.  W..  Purchasing  Agent,  Pittsburgh  &  West  Vir- 
ginia Railway,  115  Belmont  Avenue,  Crafton,  Pa.  (First 
Lieutenant,  Ordinance  Department,  Production  Section, 
Carriage  Division). 


MORRIS,  J.  M..  Assistant  Master  Mechanic,  Penna.  R.  R., 
Verona,  Pa.  (First  Lieutenant,  E.  O.  R.  C,  35th  Engineers 
( Railway)    Camp  Grant,   111.) 

MURPHY  PAUL  F.,  Civil  Engineer,  Penna.  R.  R.,  Aspinwall, 
Pa.  (First  Class  Machinist  Mate,  Xaval  Reserves,  2nd 
Xaval  District,  Xewport,  R.  I.) 

RICHERS.  G.  J.,  Assistant  Master  Mechanic.  Penna.  R.  R., 
Verona,  Pa.  (First  Lieutenant,  Headquarters  Detachment, 
15th  L".  S.  Engineers,  American  Expeditionary  Forces). 

ROBBIXS.  F.  S.,  Assistant  :Master  Mechanic.  Penna.  R.  R., 
28th  Street,  Pittsburgh,  Pa.  ( Captain.  19th  U.  S.  Engineers 
(Railway)     American     Expeditionary    Forces). 

SMITH,  CHAXDLER  P..  General  Manager,  P.  L.  &  W.  R.  R., 
Lisbon,  Ohio.  (First  Lieutenant,  Company  3,  E.  O.  R. 
T.  C.   (Engineers^ 


WHITMAX,  E.  B.,  Assistant  Road  Foreman  of  Engines, 
Penna.  R.  R.,  Pittsburgh,  Pa.  ( Captain.  19th  U.  S.  Engi- 
neers   (Railway)    American   Expeditionary    Forces). 


WILLIAMS,  HAROLD  S.,  Stenographer.  Pressed  Steel  Car 
Co.,  99  South  Grant  Street,  Bellevue.  Pa.  (Private,  35th 
Engineers   (Railway)   Camp  Grant,  111.) 


WIPPERMAX.  F.  B.,  Traveling  Engineer,  Ohio  Injector  Co., 
1437  Monadnock  Block.  Chicago,  III.  (First  Lieutenant, 
E.  O.  R.  C,  Company  B,  311th  Engineers,  Camp  Grant,  111.) 


X'OTE — In  order  to  keep  the  above  Roll  of  Honor  correct  to 
date  the  Secretary  will  be  glad  to  be  advised  of  an>" 
additions  or  corrections  thereto. 


PROCEEDINGS  OF  MEETING, 
OCTOBER  26.  1917. 

The  Annual  :\Ieeting  of  The  Railway  Club  of  Pittsburgh 
was  called  to  order  at  the  auditorium  of  the  German  Club,  Pitts- 
burgh, Pa.,  at  8  o'clock,  p.  m.,  by  Secretary  Anderson  in  the 
absence  of  President  Code. 

The  following  gentlemen  registered : 


Alleman,  C.  W. 
Amsbary,  D.  H. 
Anderson,  J.  B. 
Armstrong,  J.  C. 
Babcock,  F.  H. 
Barney,  Harry    . 
Barth,'j.  W. 
Battinhouse,  J.  M.   . 
Bean.  W. 
Bell,  R.  P. 
Berg,  K. 
Bihler,  L.  C. 
.r,ooth,  J.  K. 
Bosley,  N.  D. 
Braun,  O.  F. 
Braun,  W.  S. 
Brennan,  E.  J. 
Brewer.  W.  A. 
P.rown.W.  C. 
T^ runner,  F.  J. 
Calvert,  H.  W. 
•Cartwright,  W.  E. 
Cassidav,  C.  R. 
Clark.  C.  C. 
Cline,  W.  A. 
Cocayne,  W.  H. 
Con  well.  F.  L. 
Conner,  W.  P. 
Courtney,  D.  C. 
Crawford,  D.  F. 
Crenner,  J.  A. 
Cunningham,  W.  P. 
Dambach,  C.  O. 
Dice.  U.  E. 
Dickinson,  F.  W. 
Donaldson,  G.  C. 
Donaldson,  D.  B. 


MEMBERS 

Durant,  C.  H. 
Elsey,  W.  R. 
Emery,  E. 
Endsley,  Louis  E. 
Farquhar,  L.  C. 
Ferren,  R.  O. 
Forrest,  C.  H. 
Freshwater,  F.  H. 
Frev.  A.  R. 
Gale,  C.  H. 
Geisler,  Jos.  J. 
Gellinger,  C.  W. 
Gilg.  Henry  F. 
George,  M.  E. 
Graham,  Harrv  C. 
Gray,  C.  B. 
Grieve,  Robert  E. 
Gross,  C.  H. 
Guay,  John  W. 
Haag,  Chas.  E. 
Hague,  J.  R. 
Havnes,  J.  E. 
Hill,  J.  F. 
Hindman,  S.  M. 
Hoffman,  C.  T. 
Huchel,  E.  W. 
Huchel,  W.  T. 
Hudson,  W.  L. 
Tones,  L.  B. 
Karnes,  W.  T. 
Kelly,  H.  B. 
Kennedv.  W.  B. 
Kindle,  W.  F. 
Knapp,  A.  D. 
Kohl,  H.  J. 
Krahmer,  E.  F. 
Tyanahan,  J.  S. 
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Long,  R.  M. 
Lansberrv,  W.  B. 
Llewelyn,  W.  R. 
Lobez,  P.  L. 
Loughridge,  H.  W 
Lynn,  Saml. 
Lyons,  Robert  S. 
^iatchett.  H.  K. 
:Mever,  W.  T. 
Me'vers.  J.  M. 
Mitchell,  A.  G. 
Mitchell,  John,  Jr. 
Morgan,  D.  G. 
^lowrv,  E.  H. 
Murphv,  \\".  ]. 
McBride,  P.  A. 
McConn.  G.  E. 
McDowell.  D.  W. 
McFeatters.  F.  R. 
McXultv.  F.  M. 
Xeal.  T.  T. 
Xeff.  '].  P. 
Orchard,  Charles 
Painter.  Joseph 
Pfeil  John 
Porter.  C.  D. 
Pratt,  L  D. 
Prickman.  W.  R. 
Proven,  John 
Rabold,  W.  E. 
Rea.  C.  S. 
Redding.  D.  J. 
Reymer,  C.  H. 


Ritts,  W.  H. 
Runser,  K.  \V. 
Sadd,  L.  C. 
Sampson,  W.  F. 
Sattl'ey,  E.  C. 
Schaich,  \V.  L. 
Scheck,  H.  G. 
Sheetz,  E.  S. 
Shirk,  A.  R. 
Shorthill.  R.  R. 
Smith,  J.  B. 
Snyder,  J.  Rush 
Snyder,  Joseph 
Spielmann.  J.  A. 
Stevenson,  \\illiani 
Stillings,  Wm.  R. 
Stark.  F.H. 
Stucki,  A. 
Thomas.  J.  H. 
Thurlby,  A.  R. 
Tucker,  J.  L. 
Turner.  L.  II. 
Uhler,  J.  L. 
\'anKrogh.  F.  F. 
Waggoner,  R.  E. 
Wagner,  G.  R. 
Wakher.  G.  C. 
White,  H.  L. 
Williams,  W.  W. 
Williamson.  T-  A. 
Wolfe.  L.  L.' 
Yungbluth,  B.  T. 
Zortman,  C.  E. 


VISITORS. 


Andrews.  G.  L. 
Bankert.  Chas.  A. 
Beatty,  J.  H. 
Bowden.  T.  C. 
Bugle,  G. 
Burgess,  T.  S. 
Burgess.  Wm.  C. 
Cady.  \\\  :M. 
Canoel.  F.  E. 
Carr.  T.  W. 
Cavan.  Harry 
Cover.  X.  C. 


Danielson,  R.  B. 
Diebert,  E.  H. 
Dittman,  George 
Donovan,  J.  J. 
Doyle,  Wm.  E. 
Eccles,  T.  H. 
Ecker.  F.  D. 
Edmundson.  J.  L. 
Eichenlaub.  P.  F. 
Elsev.  R.  G. 
Ekis.  C. 
Erwin,  J.  C. 
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I-isher,  H.  W. 
l^'lemming,  H.  W. 
tox,  George  W. 
Prazier,  L.  E. 
Friend,  W.  D. 
Freyer,  Elmer 
Gardner,  J.  G. 
Garratt,  L.  W. 
Geyer,  H.  L. 
Gillette,  O.  P. 
Gilmore,  A.  G. 
Graham,  T.  A. 
Hagerty,  J.  W. 
Halt,  H.J. 
Hart,  Mr. 
Hartley,  J.  W. 
Harris,  G.  A. 
Hazen,  J.  C. 
Hedrick,  P.  H. 
Hellriegel,  W.  H. 
Hoffman,  J.  AI. 
Hofman,  Philip,  Sr, 
Hopkins,  T.  C. 
Houston,  W.  E. 
Howe,  M.  E. 
Inks,  S.  W.  ^ 
Johnson,  J.  F. 
Johnston,  J.  S. 
Johnson,  W.  H. 
Kaiser,  Joseph 
Kling,  C.  C. 
Kropp,  J.  C. 
Lally,  James 
Lepper,  C.  W. 
Lineawear,  PI.  E. 
Lippincott,  F.  B. 
Livingston,  B.  F. 
Lockard,  E.  J. 
Long,  J.  H. 
Lowery,  Joseph 
Alackenzie,  R.  H. 
Maconbrav.  R.  J. 
Malonev.  I.  H. " 
Mantle,' E"  PI. 
Marshall,  C.  H. 
Marshall.  S.  vS.,  Jn 
Martin,  R.  .\. 
Metz,  G.  :\I. 


JNlever,  F.  N. 
Mifler,  E.  N. 
Miller.  S.  W. 
Mills,  F.  R. 
Moore,  Thomas  F. 
]\[oorhcad.  R.  E. 
Glomes,  Thomas  L. 
McAbee,  H.  F. 
]\IcCanghan,  J.  C. 
McCormick.  C.  H. 
AlcCready,  J.  C. 
MacGregor,  Mr. 
McGregory.  Thomas 
Xones.  H.  R. 
Oeffner,  Dr.  P.  J. 
O.sbourne,  A.  S. 
Owens,  F.  C. 
Peacock,  W.  W. 
Poun.  A.  E. 
Onick,  O.  A. 
Ouigley,  G.  E. 
Rebstock,  J.  B. 
Reymer,  R.  E. 
Reynolds,  D.  J. 
Richards,  E.  M. 
Rominger,  L.  T. 
Rvde,  H.  H. 
Sayer.J.  S. 
Schweitzer,  A.  C. 
vSheasley.  R.  A. 
Sheridan,  Thomas  F. 
Shiver,  E.  A. 
Smith,  C.B. 
Smith,  P  L. 
Smith,  William 
Smvthe,  \^^  C. 
Snitzer,  N.  E. 
Stevenson.  F.  AI. 
Strasser,  J.  H. 
Thomas.  F.  vS. 
Truschel,  J.  PI. 
Timstall,  \^'illiam 
A'iehman,  R.  G. 
Washburn,  A. 
Weber.  D.  AI. 
Weller,  L. 
Weisser,  A.  P 
Weissert,  \\'.  J. 
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Wibozcn.  A.  R.  Woods.  T- H. 

Wilson.  W.  H.  Young.  C.  A. 

SECRETARY  AXDERSOX  :  We  have  a  telegram  from 
President  J.  G.  Code,  who  is  in  Xew  York  City,  reading  as 
follows : 

"Regret    unavoidable    absence    tonight.      Have    notified 

one  of  your  officers  to  do  double  duty." 

Our  First  \'ice-President.  Lieut.  Col.  H.  11.  Maxfield.  is 
serving  the  Colors  in  France,  and  reflecting  honor  upon  this  Club. 
The  duty  of  presiding  at  this  meeting  of  the  Club  therefore 
devolves  upon  our  Second  \  ice-President.  Air.  D.  Al.  Howe. 

MCE-PRESIDEXT  HOWE :  Roll  call  will  be  dispensed 
with,  as  the  record  of  attendance  is  had  from  the  registration 
cards. 

The  minutes  of  the  last  meeting  being  in  the  hands  of  the 
printer,  the  reading  of  the  same  will  be  dispensed  with. 

The  Secretary  read  the  following  list  of  applications  for 
membership : 

Carr.  T.  W.,  Drawing  Instructor,  P.  &  L.  E.  R.  R.,  [NIcKees 
Rocks.  Pa.     Recommended  by  J.  A.  Williamson. 

Cline.  X'.  T..  Foreman  .\ir  Brake  Shop.  P.  &  L.  E.  R.  R..  2733 
Zephyr  Avenue.  Pittsburgh.  Pa.  Recommended  by  J.  A. 
Williamson. 

Donovan.  J.   J..   Foreman.   P.   &  L.  E.   R.   R..   836  Russelwood 

A-venue.  McKees  Rocks,  Pa.     Recommended  by  H.  B. 

Kelly. 
Fendner.    W.    J..    Engineer.    Clark    Car   Company.    1639    Oliver 

Building,  Pittsburgh,  Pa.     Recommended  bv  Chas.   H. 

Clark. 

Grove,  Samuel  J..  Gang  Foreman.  P.  C.  C.  &  St.  Louis  Railway, 

1334  Pritchard  St..  Pittsburgh.  Pa.     Recommended  by 

R.  E.  Staneart. 
Hedrick.  P.  H..  Erecting  Shop  Foreman.  P.  &  L.  E.  R.  R.,  99 

Hawthorn    Avenue.    Crafton,    Pa.      Recommended    by 

O.  F.  Braun. 

Hoftstot.  John  G..  Assistant  Efficiency  Engineer.  Pressed  Steel 
Car  Co..  Farmers  Bank  Building.  Pittsburgh,  Pa. 
Recommended  by  Chas.  A.  Lindstrom. 
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Howe,  ^I.  E.,  Salesman,  A.  Wilhelm  Co.,  207  Fulton  Building, 
Pittsburgh,  Fa.     Recommended  by  D.  'SI.  Howe. 

Inks,  S.  W.,  General  Foreman,  P.  &  L.  E.  R.  R.,  Xewell,  Pa. 
Recommended  by  H.  B.  Kelly. 

Johnson,  J.  F.,  Engineer,  Pittsburgh  Plate  Glass  Co.,  Orchard 
Avenue,  Bellevue,  Pa.     Recommended  by  A.  Stucki. 

Johnson,  W.  H.,  Brakeman,  Carnegie  Steel  Co.,  606  Ann  Street, 
Homestead,  Pa.     Recommended  by  R.  R.  Shorthill. 

Mackenzie,  R.  H.,  Railway  Sales  Alanager,  Underwood  Type- 
writer Company,  641  Liberty  Avenue,  Pittsburgh,  Pa. 
Recommended  by  C.  S.  Rea. 

Meyer,  Frank  X..  Chief  Clerk,  Stores  Dept.  P.  &  L.  E.  R.  R., 
1012  Third  Street,  ]\IcKees  Rocks,  Pa.  Recommended 
by  C.  W.  Alleman. 

Mornes.  Thomas  L.,  Storekeeper,  P.  &  L.  E.  R.  R..  ^IcKees 
Rocks,  Pa.     Recommended  by  C.  W.  Alleman. 

Aloyer,  O.  G.  A.,  ^Mechanic,  Jones  &  Laughlin  Steel  Co.,  2623 
Brownsville  Road,  Carrick,  Pa.  Recommended  by 
Adolph  Jungbluth. 

McAndrew,  R.,  vSupervisor  of  Stores.  B.  &  L.  E.  R.  R.,  Green- 
ville, Pa.     Recommended  by  J.  K.  Booth. 

Noble,  A.  F.,  Factory  Repi-esentative,  Thomson  Electric  Weld- 
ing Co.,  603  Finance  Building,  Philadelphia,  Pa. 
Recommended  by  D.  H.  Amsbary. 

Rayburn,  W.  R..  Salesman.  Wolff  Brush  Company,  503  Lilley 
Ave.,  Columbus.  Ohio.    Recommended  bv  D.  M.  Howe. 

Sheridan,  Thomas  F.,  Chief  Clerk  to  Supt.  ]\Iotive  Power,  P.  & 
L.  E.  R.  R.,  500  Chartiers  Avenue,  ^IcKees  Rocks,  Pa. 
Recommended  by  J.  A.  Williamson. 

Smith.  William,  General  Foreman,  P.  &  E.  E.  R.  R.,  313  Mor- 
row  Avenue,   Carnegie,   Pa.     Recommended   by  J.  A. 

^^'illiamson. 

Styers,  J.  A'.,  General  Freight  Agent,  B.  &  E.  E.  R.  R.,  Union 
Arcade.  Pittsburgh,  Pa.  Recommended  by  C.  O. 
Dambach. 
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Strauss,   I.   li.,  Freight  Agent   Duquesne,   Penna.  R.   R.,   Pitts- 
burgh, Pa.     Recommended  by  A.  G.  ^ilitchcU. 

Wasliburn,  .\.,  Road  Foreman  Fngines,  P.  &  L.  E.  R.  R.,  Glass- 
port,  Pa.     Recommended  l)y  II.  B.  Kelly. 

\\ilkins,  Richard,  Machinist,  P.  &  L.  E.  R.  R.,  708  Island  Ave., 
McKees  Rocks,  Pa.     Recommended  by  D.  C.  Courtney. 

\1CE-PRESIDENT  HOWE:  Upon  approval  by  the 
Executive  Committee  these  gentlemen  will  become  members, 
without  further  action,  except  the  payment  of  one  year's  dues. 

Next  we  will  hear  the  .Vnnual  Report  of  the  Secretary. 

SECRETARY'S  REPORT. 

Pittsburgh,  Pa.,  October  26,  1917. 

To  flic  Officers  and  Members  of 

The  Railicay  Club  of  Pittsburgh, 

GCNTLEMEX  : 

I  beg"  to  submit  a  statement  of  some  of  the  events  closing" 
the  sixteenth  year  of  the  Club. 

During  the  year  death  has  removed  from  our  midst  the  fol- 
lowing members :  U.  G.  Detwiler,  G.  E.  Trautwein,  Laurence 
W.  Frank.  Harry  L.  Allen  and  James  J.  Duer. 

The  following  is  a  summary  of  the  membership  and  financial 
conditions  for  the  year  up  to  and  including  this  meeting: 

MEMBERSHIP 

Reported  last  year 881 

Received  into  membership  during  the  year 185 

Additional  Honorary  members _ 2 

Reinstated 9 

1077 

Suspended  for  non-payment  of  dues 117 

Resigned 49 

Loss  of  address 8 

Removed  by  death 5 

179 

Present   membership 898 
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FINANCIAL 

RECIvIPTS 

In  hands  of  Treasurer  last  year $4,040.57 

From  dues  2,340.00 

From  advertising'  2,160.62 

From  sale  of  Proceedings....- 200.09 

From  sale  of  tickets  for  Annual  Smoker  and 

Vaudeville 291.25 

From  interest  on  Savings  account 65.16 

From  interest  on  checking  account 21.27 

Investment  in  Liberty  Bonds 2,000.00 

Total $11,118.96 

■      DiSBURSRMEXTS 

Printing  Proceedings,  advance  sheets,  notice 

of  meetings  and  postage  for  same $1,862.49 

Hall  rent,  lunches  &  cigars  for  Club  meetings      558.50 
Premium  on  Bonds,  Secretary  and  Treasurer        17.50 

Stereopticon  light  for  illustrating  papers 20.00 

Office  stationery  and  supplies 108.92 

Entertainment  of  members  and  guests 549.40 

Reporting  Proceedings  of  meetings 120.00 

Secretary's  salary  anrl  expense  of  advertising      8i6.o5 

Messenger   service 18.00 

Assessment   Society  of  Technical  Association 

Secretaries   15.00 

Contribution  to  Pittsburgh  Y.  ]M.  C.  A.  Fund      200.00 
Contribution    to    testimonial    fund    for   Lieut. 
Col.  H.  H.  Maxfield  and  Captain  Harry 

Howe  (  Officers  of  Club  ) 250.00 

Contribution  to  Red  Cross  Fund 500.00 

Purchase  of  Liberty  Bonds  &  interest  on  same  2,010.03 

Total $  7,045.90 

Balance  in  hands  of  Treasurer $  4,073.06 

Respectfully  submitted, 

J.  B.  AxDER-sox,  Secretary 
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Approved: 

L.  II.  TURNKR, 

D.  J.  Rkodixc. 

F.  R.  ]\IcFi:atters,  ^ 

A.  G.  MiTciii'ij., 

F.  J\I.  MCNULTY, 

Executive  Commit  tee. 

\'ICE-PRESIDENT   HOWE:     We  will   not   listen   to   the 
Annual  Report  of  the  Treasurer. 

Pittsburgh,  Pa.,  October  26,  191 7. 

To  the  Officers  and  Members  of 

The  Raih^'ay  Club  of  Pittsburgh, 

Gentlkmex  : 

I   beg  to   submit  the   following   report   for  the  year   ending 
October  26,  1917  : 

Receipts 

Balance  on  hand  last  year $4,040.57 

Received  from  the  Secretary  during  the  year  4.991.96 

Interest  on  Savings  account 65.16 

Interest  on  Checking  account 21.27 

Investment  in  Liberty  P>onds 2,000.00 

Total - $11,118.96 

Disbursements 
Paid  out  on   Secretary's  vouchers $  7,045.90 

Balance  on  hand,  October  26,  1917. -$  4,073.06 

Respectfully  submitted, 

F.  H.  Stark,  Treasurer. 
Approved  : 

L.  H.  Turner,  , 

D.  J.  Redding, 

F.  R.  jMcFeatters. 

A.  G.  Mitchell, 

F.  M.  McNuLTv, 

Executive  Committee.  •  "' 
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VICE-PRESIDENT  HOWE:  The  reports  of  the  Secre- 
tary and  Treasurer  will  be  referred  to  the  Executive  Committee 
for  approval  and  audit. 

We  will  now  hear  the  result  of  the  elections,  from  Mr.  D. 
J.  Redding-,  of  the  Executive  Committee. 

]\IR.  D.  J.  REDDING:  After  a  very  strenuous  campaign 
and  a  lot  of  ver}-  violent  opposition  I  have  pleasure  in  announc- 
ing that  the  following  gentlemen  have  been  elected  by  unani- 
mous vote  to  be  the  officers  of  the  Club  for  the  ensuing  year: 

President  : 

D.  M.   Howe,  Railway   Supplies. 

First  Vice-President  : 

J.  A.  Spielmann,  Asst.  to  General  Supt.  B.  &  O.  R.  R. 

Second  A'ice-President  : 

L.  C.  P>ihler,  Traffic  Manager,  Carnegie  Steel  Co. 

Treasurer : 

F.  II.  Stark.  General  Supt.,  Montour  R.  R. 

Secretary : 

J.  B.  xAnderson.  Chief  Clerk  to  Supt.  Motive  Power,  P.  RR. 

Executive  Committee: 

L.  H.  Turner,  Supt.  Motive  Power,  P.  &  L.  E.  R.  R. 

D.  J.  Redding,  Asst.  Supt.  Motive  Power,  P.  &  L.  E.  R.  R. 
F.  R.  McFeatters,  General  Supt.,  Union  R.  R. 

A.  G.  IMitchell,  Superintendent,  Penna.  R.  R. 

F.  M.  McNulty,  Supt.  Motive  Power,  Monon.  Conn.  R.  R. 

J.  G.  Code. 

Finance  Committee: 

Stephen  C.  Mason,  Secretary,  The  AlcConway  &  Torley  Co. 

E.  K.  Conneely,  Asst.  to  Vice-President,  P.  &  L.  E.  R.  R. 
C.  A.  Lindstrom,  Asst.  to  President,  Pressed  Steel  Car  Co. 
Walter  V.  Turner,  Manager  of  Engineering,  Westinghouse 

Air  Brake  Co. 
Frank  J.  Lanahan,  President,  Fort  Pitt  ]\Ialleable  Iron  Co. 

Membership  Committee: 
A.   Stucki,   Engineer. 
C.  O.  Dambach,  General  Manager.  Unity  Railways  Co. 
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p.   F.    Smith,   Jr.,   General    v'^uperintcndcnt   INIotive   Power, 

Pennsylvania  Lines  West. 

R.  Tv.   Kleine,  Chief  Car  Inspector,  Penna.  R.  R. 

B.  E.  D.  ,Stafford,  General  Manager,  Flannery  Bolt  Co. 

Samuel  Lynn,  Master  Car  Builder,  P.  &  L.  E.  R.  R. 

Harry  C.  Graham,  President,  Graham  Nut  Company. 

Entkrtainm knt  Committkk : 

D.  H.  Amshary,  District  Manager,  Dearborn  Chemical  Co. 
Harry  Murdoch,   President,  PL  Murdoch  &  Co. 

E.  C.  Sattley,  General  Mgr.  Page  Woven  Wire  Fence  Co. 

SECRETARY    ANDERSON:     The    President-elect   is  in 

a   more   or    less    embarrassing   situation.      He   does   not  like  to 

introduce  himself.     So  I  will  take  the  liberty  of  introducing  to 
you  the  President-elect,  Mr.  D.  M.  Howe. 

MR.  D.  M.  HOWE:  Gentlemen,  in  the  selection  of  my- 
self as  your  President  there  is  to  me  under  the  circumstances 
a  great  deal  of  sentiment  connected  with  it.  You  have  for  the 
first  time  departed  from  the  well-known  custom  of  electing  only 
railroad  ofificials  to  the  presidency,  in  choosing  an  ordinary  busi- 
ness man  like  me  I  want  to  assure  you  that  it  is  highly  appre- 
ciated. 

In  speaking  of  sentiment,  there  is  one  thing  I  would  like 
to  ask  before  we  go  any  farther,  and  that  is  to  call  upon  the 
original  charter  members  of  this  Club,  who  are  present,  to 
stand  up.     I  mean  of  the  original  nineteen  charter  members. 

(Messrs  A.  Stucki,  F.  M,  McNulty,  D.  J.  Redding,  L.  H. 
Turner,  F.  R.  McFeatters,  C.  H.  Gale  and  D.  C.  Courtney  stood 
in  their  places,  and  were  welcomed  with  great  applause). 

I  was  myself  one  of  the  charter  members,  but  not  of  the 
original  nineteen. 

In  receiving  this  honor  at  your  hands  I  wish  further  to 
extend  my  thanks  and  to  say  that  I  want  every  member  of  the 
Club  to  feel  that  he  belongs  to  the  family.  We  want  everybody 
to  work  in  co-operation.  If  at  any  time  you  happen  to  know 
of  some  capable  person  who  is  willing  to  read  a  paper  before 
this  Club,  send  the  name  to  the  Secretary.  It  is  my  hope  to 
introduce  an  educational  feature  in  our  meetings  especially  foi 
the  younger  men,  men  who  perhaps  would  like  to  pattern  after 
some  of  those  old  "nineteeners,"  whom  we  are  very  proud  of, 
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One  of  our  past  presidents  said  at  a  recent  meetint;"  of  the 
officers  of  the  Ckib  that  I  had  been  a  kind  of  a  chronic  nomina- 
tor of  the  presidents  of  this  Ckib.  I  am  proud  of  it.  Look  at 
the  hst  of  them  and  say  if  you  are  ashamed  of  them,  those  dear 
okl  fellows  who  have  preceded  me  in  this  office.  We  are  proud 
of  them  and  we  have  a  right  to  be. 

I  wish  to  say  a  word  about  Mr.  Code.  ITe  called  me  up 
\'csterday  morning"  prior  to  leaving  the  city  and  told  me  that 
he  had  a  very  important  engagement  which  would  prevent  him 
from  being  here  tonight.  He  asked  me  to  thank  the  member- 
ship for  their  splendid  co-operation  and  kindly  feeling  toward 
him  during  his  term  of  office.  And  T  ask  of  you  the  same  co- 
operation that  }'Ou  have  so  generously  given  to  those  who  have 
preceded  me.  I  believe  there  is  nothing  more  than  I  can  say 
at  this  time,  other  than  to  thank  you  for  the  honor  of  electing" 
me  President  of  this  Club. 

I  think  we  ought  to  hear  from  our  newly  elected  First  Vice- 
President  JNIr.  J.  A.   Spielmann. 

MR.  J.  A.  SPIELMANN:  I  feel  very  highly  honored  by 
this  election  to  the  First  A'ice-Presidcncy  of  the  Club.  It  is  the 
surprise  of  my  life.  I  wish  to  assure  the  President  that  he  and 
the  Club  can  depend  upon  my  complete  support  and  co-opera- 
tion. I  will  try  to  fill  the  office,  as  far  as  I  can  efficiently.  I 
thank  you  very  kindly  for  the  compliment. 

PRESIDENT  HOWE:  ^Ir.  L.  C.  Bihler,  Second  Vice- 
President. 

MR.  L.  C.  BIHLER:  Mr.  President  and  members  of  the 
Railway  Club :  All  I  want  to  say  at  this  time — I  may  have 
something  more  important  to  say  later — is  that  I  am  very  ap- 
preciative of  the  honor  conferred  upon  me  by  this  unanimous 
election.  There  was  no  opposition  whatever.  You  blindly 
placed  your  faith  in  me,  and  if  I  ever  get  a  chance  to  sit  up 
there  in  the  seat  of  the  mighty  as  a  "sub"  I  will  do  my  best. 
I  do  not  want  to  delay  the  program  and  I  will  only  assure  the 
members  that  I  am  very  thankful  to  them  for  their  kindness  in 
electing  me,  and  whatever  work  is  assigned  to  me  I  will  do  as 
well  as  I  know  how. 

PRESIDENT  HOWE:  Mr.  Stark,  re-elected  Treasurer 
and  the  official  orator  of  our  Club. 
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MR.  F.  II.  STARK:  They  say  it  takes  a  child  three  years 
to  learn  how  to  talk  and  it  takes  others  a  lifetime  to  learn  when 
to  stop  talking.  I  thank  }"Oii  very  much  for  the  honor  yon  have 
clone  me. 

PRESIDENT  HO\\E:  I  will  now  introduce  our  re- 
elected chronic  Secretary,  ^Ir.  J.  B.  Anderson. 

MR.  T.  E.  AXDERSOX:  You  hear  from  me  all  through 
the  year,  and  the  expression  chronic  seems  to  be  about  right. 
At  the  same  time  I  wish  to  impress  upon  the  members  my  appre- 
ciation and  thanks  for  their  confidence  in  re-electing  me  Secre- 
tary, and  to  assure  you  that  I  will  do  my  bit  along  with  these 
other  officers  who  so  fully  co-operate  with  us  in  the  interest  of 
our  Club. 

PRESIDEXT  HOWE:  Xext  is  Mr.  Harry  C.  Graham, 
a  new  member  of  the  Membership  Committee. 

MR.  HARRY  C.  GR.AHA.M :  In  view  of  the  strenuous 
campaign  that  I  have  recently  conducted  in  order  to  be  elected 
to  this  office,  and  by  reason  of  the  fact  that  I  was  nearly  over- 
powered in  attempting  to  support  the  orator  of  this  Club  during 
the  strenuous  speech  he  made  a  few  moments  ago,  I  feel  that 
it  is  a  physical  impossibility  to  say  more  to  you  than  that  I 
appreciate  the  honor  you  have  conferred  upon  me  and  I  will  do 
my  best  to  further  increase  the  membership  of  this  Club.  I 
thank  you. 

MR.  D.  F.  CRAWFORD:  I  believe  it  is  the  custom  of 
the  Club,  and  a  very  pleasant  custom,  to  say  a  few  words  to  the 
retiring  President  and  also  to  present  to  him  a  token  of  the 
esteem  of  the  Club  to  show  him  that  we  have  appreciated  his 
eftorts  and  energies  on  behalf  of  the  Club.  Unfortunately  to- 
night we  are  to  play  Hamlet  with  Hamlet  left  out.  !Mr.  Code. 
as  you  have  just  heard,  has  been  called  away  from  the  city  on 
imperative  business,  and  therefore  the  veiy  pleasant  duty  that 
was  assigned  to  me.  one  which  I  would  have  been  very  much 
delighted  to  perform,  of  saying  a  few  words  to  Mr.  Code  first 
as  to  what  he  has  done  for  the  Club  and  second  in  expressing 
to  him  my  cordial  personal  friendship  and  esteem  for  the  work 
I  have  known  that  he  has  done  in  our  community — which  is 
larger  than  our  Club — must  be  delayed  to  another  occasion. 
'Sir.  Code  being  absent  from  the  city,  the  presentation,  and  .'ilso 
my  speech — good  news  to  you — will  be  postponed. 
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PRESIDENT  HOWE:  Is  there  any  further  business 
that  should  be  brought  before  the  Chib  before  we  take  up  the 
social  program? 

MR.  BIHLER:  This  Club  has  not  done  its  full  duty  until 
it  further  supports  Uncle  Sam.  I  move  that  we  loan  Uncle  Sam 
one  thousand  dollars  on  the  Second  Liberty  Loan. 

The  :motion  was  carried  by  unanimous  vote. 

PRESIDENT  HOWE:  If  there  is  no  further  business, 
the  remainder  of  the  meeting  will  be  turned  over  to  the  Enter- 
tainment Committee,  Air.  Amsbary,  Chairman,  who  will  en- 
deavor to  entertain  us  in  a  pleasant  way. 

AIR.  D.  H.  AAISBARY:  Mr.  President  and  members  of 
the  Club :  We  have  no  printed  program  tonight.  The  enter- 
tainment will  go  on  in  a  more  or  less  haphazard  way,  and  we 
hope  you  will  enjoy  it. 

A  lively  program  of  entertainment  was  then  presented, 
sufficiently  varied  in  character  to  appeal  to  the  taste  of  a  quite 
cosmopolitan  audience,  after  wdiich  a  standing  vote  of  thanks 
was  extended  to  the  Entertainment  Committee  for  their  highly 
appreciated  efforts. 

A  dainty  buffet  luncheon  was  served  in  the  Rathskeller 
which  was  well  patronized. 


Adjourned  at  ii  o'clock  p.  m. 


Q  Secretary 
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STATEMENT    OF    THE    OWNERSHIP,    MANAGEMENT, 

CIRCULATION,  ETC.,  REQUIRED  BY  THE  ACT 

OF  CONGRESS  AUGUST  24,  1912, 

Of  Official  Proceedinqs — The  Railway  Club  of  Pittsburgh  pub- 
lished monthly,  except  June,  July  and  August  at  Pittsburgh, 
Pennsylvania,  for  October  i,  1917. 

County  of  Allc'Jicnx,      1 
State  of  PoDisylz'aiiia,    J 

Before  me,  a  Notary  Public  in  and  for  the  State  and  county 
aforesaid,  personally  appeared  J.  B.  Anderson,  Secretary,  who, 
having  been  duly  sworn  according  to  law,  deposes  and  says  that 
he  is  the  editor  and  Publisher  of  the  Official  Proceedings — The 
Railway  Club  of  Pittsburgh,  and  that  the  following  is,  to  the 
best  of  his  knowledge  and  belief,  a  true  statement  of  the  owner- 
ship, management  (and  if  a  daily  paper,  the  circulation),  etc., 
of  the  aforesaid  publication  for  the  date  shown  in  the  above 
caption,  required  by  the  Act  of  August  24,  1912,  embodied  in 
section  443,  Postal  Laws  and  Regulations,  printed  on  the  reverse 
of  this  form,  to-wit : 

1.  That  the  names  and  addresses  of  the  publisher,  editor, 
managing  editor,  and  business  managers  are : 

Publisher,  J.  B.  Anderson,  Secretary,  207  Pennsylvania  Station. 

Pittsburgh,  Pa. 
Editor,   J.    B.    Anderson.    Secretary,   207    Pennsylvania    Station, 

Pittsburgh,  Pa. 
Managing  Editor,    (None). 
Business  Managers,   (None). 

2.  That  the  owners  are:  (Give  names  and  addresses  of 
individual  owners,  or,  if  a  corporation,  give  its  name  and  the 
names  and  addresses  of  stockholders  owning  or  holding  i  per 
cent  or  more  of  the  total  amount  of  stock.) 

The  Railway  Club  of  Pittsburgh,  207  Pennsylvania  Station, 
Pittsburgh,  Pa. ;  President  J.  G.  Code,  General  Manager, 
Wabash-Pittsburgh  Terminal  Railway,  Pittsburgh,  Pa. ;  Secre- 
tary, J.  B.  Anderson,  Chief  Clerk  to  Superintendent  Motive 
Power,     Pennsylvania    Railroad,     Pittsburgh,     Pa. ;    Treasurer, 
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F.     H.      Stark,     General      Superintendent,     Montour     R.      R., 
Coraopolis,  Pa. 

3.  That  the  known  bondholders,  mortgagees,  and  other 
security  holders  owning  or  holding  i  per  cent  or  more  of  total 
amount  of  bonds,  mortgages,  or  other  securities  are:  (If  there 
are  none,  so  state.) 

(None) 

J.  B.  Anderson, 
Signature  of  editor,  publisher. 

Sworn  to  and  subscribed  before  me  this  29th  day  of  Sep- 
tember, 19 1 7. 

F.  D.  EcKER. 
[seal]  Notary  Public. 

My  commission  expires  January   15,   1921. 
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-Mriuhers   <>n    '"Roll    of    Honor"    not 
included    in    this   list. 


Adams.    T.ewis, 

Clerk.   P.   T.   C.  Co., 

4004   Xorthminstcr   Ave., 

N.    S..    Pitsthursli,    Pa. 

Aiken,  Glen  A., 

.Sales   Manager,  American 
Xnt  and    Bolt  Fastener  Co., 
Or.tario    and    Doerr    Sts., 
Pittsburgh,    Pa. 

Ainsworth,  J.   H., 
Res.    Tnspr.. 

N.  Y..  X.  H.  &  H.  R.  R., 
903   House    Bldg.. 

Pittsburgh,    Pa. 

Alexander,    T.   R., 
Gen'l  R.  F.  of  E., 

Pennsylvania   R.   R.   Co., 

Altoona,    Pa. 

Alleman.    C.    \V., 

General    Storekeeper, 
P.   &  L.    E.   R.    R.   Co.. 

McKees    Rocks,    Pa. 

Allen.  Jas.   P., 
Vice    President, 

Union    Steel    Castings    Co., 
62nd   and   Butler   Sts., 

Pittsburgh.    Pa. 

Allison,   John. 
Chief  Engineer, 

Pittsburgh    Steel   Fdy.   Co., 
Glassport,  Pa. 

Amend,    G.    F., 

Ass't.   R.   F.   Engines, 
Penna.    R.    R., 

Altoona.    Pa. 

Amsbar}-,  D.  H., 

District   Manager.   Dearborn 
Chemical    Co., 

Farmers    Bank   Bldg., 

Pittsburgh,    Pa. 

.A.nder5nn,   A.   E., 

President   and    Counsel, 
Pgr.   Dist.   R.   R.   Co.. 
420   Bessemer    Bldg.. 

Pittsburgh.    Pa. 


Anderson,    D.    \V., 
Manager, 

Railway-Steel    Spring    Co., 
20th   and    Liberty   Sts., 

Pittsburgh,    Pa. 

Anderson.    G.    S., 

Electrician.   P.   R.   R.. 
Box   22,    Penna.    Sta., 

Pittsburgh,    Pa. 

Anderson,  J.   B., 
C.  C.  to  S.  M.  P.. 
P.    R.    R.    Co., 
207   Penna.   Station. 

Pittsburgh,    Pa. 

.\nderson,  J.   P., 
Chief  Draftsman, 
P.   S.   Car  Co., 

Farmers   Bank   Bldg., 

Pittsburgh,    Pa. 

Antes.   Edwin    L.. 

Foreman    Elect.    Dept.. 
Pressed    Steel    Car    Co., 

McKees   Rocks,   Pa. 

.\nthony.   J.  T., 

Assistant   to   President, 

-American  Arch  Co.. 

30  Church  St.. 

Xcw  York.  X.  Y. 

.\rensberg,    F.    L.. 
President. 

Vesuvius    Crucible    Co., 
Box  47, 

Swissvale.   Pa. 

Arm?trong.  J.   C, 

Acting  Train   blaster, 
Penna.    R.    R., 
3000  Sarah    St., 

Pittsburgh,   Pa. 

.\rmstrong,   J.    L., 

Foreman   Power  Plants, 
Penna.    Lines. 

1241   Columbus   .Ave.. 

X.   S..  Pittsburgh,  Pa. 
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Arnold,  J.   G., 

Car   Service   Clerk, 
Alontoiir  R.   R., 
8  Market  St., 

Pittsburgh,    Pa. 

Arnold,  J.   J., 

Sales  Dept..  P.  S.  C.   Co., 
F"armcrs   Bank   Bldg., 

Pittsburgh,    Pa. 

Ayers,   PL   B., 

Gen.   Mc^r.,   H     K.   Porter  Co., 
49th  St.   and  A.  V.  Ry.. 

Pittsburgh,    Pa. 

Ayres.   W.    C, 

Foreman   Car  Dept., 
P.  C.  C.  &  St.  L.  Ry., 
114   Railroad  Ave., 

Carnegie,    Pa. 

P.abcock,  F.   II., 
Safetv   -Asicnt, 

P.   &  L.   E.  R.   R., 
54  Terminal   Annex, 

Pittsburgh,    Pa. 

Bailey,   R.   E.   L., 

Sec'y..   American    Spiral 
.Spring  and   Mfg.   Co.. 
50th   and    Butler   Sts., 

Pittsburgh,    Pa. 

P,j>;rd.   F.    C. 

Fr'~ight    Traffic    Manager, 
B.   &  L.   E.   R.   R.. 

Room   618    Frick   Bldg., 

Pittsburgh,    Pa. 

Baker,  J.   H.. 

Clerk.   :M.    p.   Dept., 
P.  R.   R.  Co., 

207    Pcnna.    Station, 

Pittsburgh,    Pa. 

Bakewell,    Donald    C, 
Assistant   Treasurer, 

Duquesne  Steel  Fdj'.  Co., 
Arrott    Building, 

Pittsburgh,    Pa. 

Ball,  Geo.   L., 
Treasurer. 

Ball    Chemical    Co., 
230   S.    Fairmont   Ave., 

Pittsburgh,    Pa. 


Ball,  Wendell  P., 

Asst.   Erer.   M.  W.  Dept., 
11   So.   Wilkinson    St., 

Dayton,    O. 

Barl:.er,  J.  W., 

Gen'l.   Mgr.   Docks  and  Mills, 
Pittsburgh    Coal    Co., 
8  Market  St., 

Pittsburgh,    Pa. 

Barker,   A.   E., 
Salesman, 

Firth-Sterling   Steel    Co., 
1422   OUver   Building, 

Pittsburgh,    Pa. 

Barnett,   Geo., 
Special   Rep., 

W.  W.   Lawrence  &   Co., 

Pittsburgh,    Pa. 

Barney.   Harry, 

Secretary    and    Treasurer, 
Laughlin-Barney  Mach.  Co., 
Union   Arcade, 

Pittsburgh,    Pa. 

Barth,  John  W., 
Hartman    Farm, 
12th  Ward, 

Pittsburgh,    Pa. 

Bartlcy,   ]\Iilton, 

Pres.,    aBrtley    Automatic 
Nut   &  Bolt  Fastener  Co., 
P.  O.  Box  802. 

Pittsburgh,    Pa. 

Basford.   G.   M., 

President,    Locomotive    Feed 
Water   Heater   Co.. 
30  Church   St.. 

New  York,   N.  Y. 

Batchelar,   E.    C, 

Manager,   The    blotch    & 
Merryweathcr    Macli'y    Co., 
Farmers  Bank   Bldg.  , 

Pittsburgh,    Pa. 

P.atcman,  W.  H.  S.. 
Sales   .Agent, 

Parkersbnrg   Iron    Co., 
S22    Commercial 
Trust   Building. 

Philadelphia,  Pa. 
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Baltcnhousc,   John, 

Inspector,    W.  A.    B.   Co., 
670  A    Middle    Ave., 

W'ilnierdini!,,   I'a. 

Batty,  John, 

Boiler   Inspector, 

Fidelity   and    Casualty   Co., 
11   Bnfifalo  St., 

Oakland,  Pittsburgh,  Pa. 

Bauer.  A.  C, 

Ass't.    Engine    House    Fore- 
man,  P.    R.    R.    Co., 
228   N.    Rebecca    St., 

Pittsburgh,    Pa. 

Bayley,  H.  P., 

Ass't.   Gen'l.   [Manager, 
The   Buda   Co., 

Railway    Exchange, 

Chicago,    111. 

Bean,  Wm.  H., 

Insp'r.    Loco.   Dept., 
Carnegie   Steel  Co., 
305    Third   Ave., 

Homestead,   Pa. 

Bcatty,   E.   G.. 

Rep.    Galena   Signal    Oil   Co., 
P.  O.  Box  691. 

Franklin,    Pa. 

i 

Beegel,   F.   W., 
Chief   Clerk, 

Union    Steel    Casting   Co., 
62nd   and   Butler   Sts., 

Pittsburgh,    Pa. 

Bell.   R.    P., 

Chief  Clerk   to    M.    C.   B., 
P.    &  L.   E.   R.   R., 

AIcKees  Rocks,  Pa. 

Bellows.   A.    B., 
Vice    Pres't.,    Pittsburgh 
Testing   Eaboratory, 

7th   and   Bedford   Aves., 

Pittsburgh,    Pa. 


Bennett.    P.yard   W., 
Treasurer, 

Standard   Tin    Plate   Co., 

Canonsburg,   Pa_ 

Berg,  Karl, 

Draftsman,  P.  &  L.  E.  R.   R.,. 
6563   Apple    Ave., 

Pittsburgh,    Pa. 

Berghane  A.   L., 
Mechanical   Expert, 

Wcstinghousc  Air  Brake  Co.,. 
200    Wcstinghousc    Bldg., 
Pittsburgh,    Pa. 

Bernard,  R.  Y., 
Railway   Supplies, 
Land   Title    Bldg., 

Philadelphia,  Pa.. 

Beswick,   John, 

Ass't.   Road    Foreman  of 
Engines,  P.  k    R.  Co., 
2424  Beale  Ave., 

Altoona,    Pa.. 

Bihler,  L.   C, 
Traffic    Manager, 
Carnegie    Steel   Co., 

Room  814  Carnegie  Bldg.,. 
Pittsburgh,    Pa.. 

Blackall,   Robert   H., 
504  Transit   Bldg., 
No.  7  East  42nd  St.. 

New  York,  N.  Y.. 

Blair,    Harrv   A., 
Div.  M.  C.  B., 
B.   &  O.   R.  R., 
304  Renova  St., 

Pittsburgh,    Pa.. 

Blakley,  T.   M., 

R.  F.   of  E..  Penna.  R.   R.. 
Penna.    Lines    Bldg., 

Pittsburgli,    Pa. 

Bloom,    Chas.   W., 
330    Russelwood   Ave., 

McKees  Rocks,  Pa.. 


Beltz.    John   D., 

Train   Master,  B.   &  O.   R.   R., 
Wellington    Apts., 
Mt.    Washington, 

Pittsburgh,    Pa. 


Bole,  Robert  A., 
Manager,    Manning, 
Maxwell  &  Moore. 

Room   1005,   Park   Bldg.. 
Pittsburgh,    Pa.. 
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Bond,  W.   \V.. 

Asst     Road    Foreman    of 
Engines.  P.  R.  R.  Co., 
5447  Kincaid  St., 

Pittsburgh,    Pa. 

Boring,  T.  J-, 

General   Foreman, 

i\I.  C.  B.   Clearing  House, 
P.   R.   R., 

Altoona,    Pa. 

Booth.  J.    K., 

General   Foreman, 
B.   &  L.   E.   R.   R.,     . 
No.  8  Pcnn  Ave., 

Greenville,  Pa. 

Boslev,   N.    D., 

:\Iachinist,  P.  &  L.  E.  R.  R., 
650  Broadway,  West  Park, 
McKees  Rocks,  Pa. 

Botsford.   Clarence   F., 
226  E.  Eighth  Ave., 

Homestead,   Pa. 

Bottomly,   E.    S.. 

Chief  Joint  Inspector, 
P.  &  R.  and   C.  V.  Rys., 

INIartinsburg,  W.  Va. 

Bowden,  T.   C, 
Coal   Inspector, 
B.  &  L.   E.   R.   R., 

Greenville,  Pa. 

Bovd,   D.    R.. 

Civil   Eng'r.,   P.    R.   R., 
c.   o.   jNIaster   Carpenter, 

Aspinwall,    Pa. 

Boyer.   Chas.   E., 

General  Car   Inspector, 
P.    R.    R.    Co.. 

Room  204  Penna.  Sta., 

Pittsburgh,    Pa. 

Boyer,   John    B., 

Loading  Expert,  Bridge  Dept., 
Bethlehem  Steel   Co., 

Steelton,    Pa. 

Bradley.  W.    C. 

Clerk.  Union   R.   R., 
429   Price    Ave.. 

N.    Braddock,   Pa. 


Brady,   Daniel   M., 

Piesident,   Brady   Brass   Co., 
V5    Liberty    St., 

New  York,  N.  Y. 

Bradv,  T.  J., 

Train  Master,  B.  &  O.  R.  R., 
Wellington  Apts., 
yit.    Washington, 

Pittsburgh,    Pa. 

Brandt,   \\'.    L.. 

Machinist,   P.    R.    R., 
406    Charles    St., 

Knoxville,    Pa. 

Branson,  Craig  R., 
302    West    Berry    St., 

Fort   Wayne,   Ind. 

Brashear,   Dr.   John   A., 
1954  Pcrrvsville  Ave., 

N.  S.,  Pittsburgh,  Pa. 

Braun,   W.   S., 

Superintendent    Coal    Docks, 
Union  R.  R., 

Duquesne,    Pa. 

Braun.    Otto, 

Assistant   Foreman, 
Machine   Shop, 
P.  &  L.  E.  R.  R., 

:\IcKees  Rocks.  Pa. 

Brenan,  E.  J., 

General    Master    rvlechanic, 
306  B.  &  O.   Station, 

Pittsburgh,    Pa. 

Bretz,   F.   K.. 

General    ^Manager,    IMorgan- 
town   and   Kingwood   R.   R., 
Morgantown,  W.  Va. 

Brewer,  Wm.   A., 

Mechanical   Engineer, 

Standard  Ry.  Equip.  Co., 

New  Kensington,  Pa. 

Brewster,   }kIorris   B., 

Rep.,   The   U.   S.    Metallic 
Packing    Co., 

454   Railway   Exchange 
Building. 

Chicago,    111. 

Brinser.   C.   E.. 

Div.   Engr.,  P.  R.  R.. 

West    Philada.    Pa. 
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Brock,   Jesse, 

Foreman   Car   Dcpt., 
P.  C.  C.  &  St.   L.   Ry., 

Carnegie,    Pa. 

Broome,  S.    P., 

Rep.  A.   M.   Bycrs  Co., 

235   Water  St., 

Pittsburgh,    Pa. 

Broseman.    W'., 
320  X    Washington   St., 

Butler,   Pa. 

Brovver,   R.   M., 

29  Claremont   Ave., 

New    York,   X.   Y. 

Brown,    A.    D., 

General    Superintendent, 
P.  &  L.  E.   R.  R.  Co., 
General    Office, 

Pittsburgh,    Pa. 

Brown,  E.  C 

Chief   Civil   Engineer, 
Carnegie   Steel   Co., 
Room   1122, 

Carnegie    Building, 

Pittsburgh,    Pa. 

Brown,   F.   W., 
Treasurer, 

Central   Ry.   Signal   Co., 
Columbia    Bank    Bldg., 

Pittsburgh.    Pa. 

Brown,   James, 

Manager,   Watson    Paint 
&  Glass  Co., 

101   W.  Ohio   St., 

X.  S..  Pittsburgh,  Pa. 

Brown,   J.   Alexander. 

Vice    President   and    Manager, 
The    Railway   Equipment 
&   Publication   Co., 
75    Church    St., 
15th    Floor, 

Xew   York,   X.   Y. 

Brown.  John  T.,  Jr., 

Supt.  Duquesne  Reduction  Co., 
Gross   and   Yew   Sts., 

Pittsburgh,    Pa. 

Brown.  W.   C, 

Rep.    ^lonon.   Lumber   Co., 
715   House   Bldg., 

Pittsburgh,    Pa. 


Brunner.   !■".   J., 

Auditor,    \Val)ash  Pgh.   T.  Ry., 
521  Wabash  Bldg., 

Pittsburgh,    Pa. 

Buck    J-co, 

Loco.    Fireman,   Union    R.    R., 
209  Fifth  Ave., 

Homestead,    Pa. 

Buckbee,    W.    A., 

Singerlands,    N.    Y. 

Buechner,    W.    A., 
District    Manager, 

E.  F.  Houghton  &  Co., 
501    Manufacturers    Bldg., 
Pittsburgh,    Pa. 

Buell.   D.   C, 

Director,   the   Railway   Educa- 
tional   Bureau,     , 

Union  Pac.  Headquarters, 
Omaha.    Xeb. 

Buffington,  W.   P., 

C.   C.   to  Vice   President, 
:Montour   R.  R., 
1024  Oliver  Bldg., 

Pittsburgh,    Pa. 

Burkct,    C.   W., 

Ass't.    Master    [Mechanic, 
P.   R.   R.   Co., 

32nd   and   Carson    Sts., 

S.   S.,   Pittsburgh,  Pa. 

Burns.  J.   D., 

Rep.,   Crucible   Steel   Co., 
Empire    Building, 

Pittsburgh,    Pa. 

Burry,  V.  J., 

Mechanical    Engineer, 
Jolict    Ry.    Supply    Co., 

Chicago,    111. 

Burson,  H.  W., 

c.  o.    Burson   Supply   Co., 

Pittsburgh,    Pa. 

Burley,    J.    B., 

Rep.,    Tas.  Lappan  Mfg.  Co., 
20th"  and   Pike   Sts., 

Pittsburgh,    Pa. 
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Cahill,   :\I.   H., 

Gen'l.  Supt.,  B.  &  O.  R.  R., 
Water    St.    Station, 

Pittsburgh,    Pa. 

Cain,  Clyde  C, 
Chief  Clerk, 

Firth-Sterling   Steel    Co., 
1422  Oliver   Bldg., 

Pittsburgh,    Pa. 

Caine,  C.  D., 

Foreman,  P.  R.  R., 
439   Shady   Ave., 

Pittsi)urgh,    Pa. 

Calvert,    H.   W.. 

Round   House   Foreman, 
P.   &  L.   E.   R.   R., 
305   Second  St., 

Mahoningtown,   Pa. 

Calvin,   A.  W., 

Draftsman,   A.    Stucki    Co., 
305    Jackson   St., 

N.  S.,  Pittsburgh,  Pa. 

Campbell,   Argyle, 
President, 

Enterprise   Ry.   Equip.   Co., 
1153    Rookery   Bldg., 

Chicago,    111. 

Campbell,   I.   K., 

6428  Darlington    Road, 

Pittsburgh,    Pa. 

Cardwell,  J.   R., 

Pres.,  Union  Draft  Gear  Co., 
1763  McCormick   Bldg., 

Chicago,    111. 

Carpenter,   Harry   L., 
Central   States   Rep.. 
Ajax  Metal   Co., 

4048  Jenkins   Arcade, 

Pittsburgh,    Pa. 

Carr,    T.   W., 

Drawing  Instructor, 
P.  &  L.  E.  R.  R., 

AIcKees    Rocks,   Pa. 

Carroll.   Frank   E., 

Ass't.   Foreman  W.   &   B.   Co., 
Grey  Hall   .-Xpts., 

Irwin,    Pa. 


Carson,  G.   E., 

Div.   Master   Car   Builder, 
N.  Y.  C.  R.  R.  Co., 

W.  Albany,  N.  Y. 

Cartwright,   Wm.    E., 
Salesman, 

Damascus   Bronze   Co., 
928   South   Ave., 

N.  S.,  Pittsburgh.  Fa. 

Casey,   P.   H., 

C.   C,   Pressed   S.   C.   Co., 
639  Shade   St., 

Belle\"uc,   Pa. 

Cassiday,  C.   R., 

Chief  Clerk,  W.  P.  T.  Rv., 
419  Wabash  Bldg., 

Pittsburgh,    Pa. 

Casterline,   Charles, 

Freight  Agent,   P.   R    R., 
No.   1   Third  St., 

Sharpsburg,  Pa. 

Caton.  S.  W., 

Master    Car   Builder, 
W.   M.   R.   R., 

Hagerstown,    ;\Id. 

Chamberlain,  W.  A., 
Auditor,   P.   S.   C.   Co.. 
Farmers   Bank   Bldg., 

Pittsburgh.    Pa. 

Chester,   Chas.  J., 

Gen.   Stay  Bolt  Inso'r.. 
Penna.  R.  R.  Co.", 
7040   Penn   Ave., 

Pittsburgh,    Pa. 

Chilcoat.  H.   E., 

Rep.,    AA'estinghousc    Air 
Brake   Co., 

200    \Vestinghouse    Bldg., 
Pittsburgh,    Pa. 

Christfiekl,  J.  G., 

^Mechanical   Engineer, 

Forged    Steel    A\'hccl    Co.. 

Butler,    Pa. 

Chittenden,  A.  D., 

Ass't.    to    General    ^lanager, 
B.  &   L.   E.   R.  R., 
Room  1013, 

Carnegie    Bldg., 

Pittsburgh,    Pa. 
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Christianson,  A., 
Chief   Engineer, 

Standard  Steel  Car  Co., 

Butler,    Pa. 

Christy.  F.  ., 

Enginehousc  Foreman, 
P.   R.   R., 

4406  Butler  St., 

Pittsburgh,    Pa. 

Christy,  O.  B.. 

Ass't.   R.   F.   of  Engines, 
B.  &  L.  E.  R.  R.. 
27  Columbia  Ave., 

Greenville,  Pa. 

Chrystal,  W.  A., 

Bookkeeper,    Montour    R.    R., 
8  Market  St., 

Pittsburgh,    Pa. 

Clark.  C.  C. 
Sales  Agent, 

Pressed   Steel   Car  Co., 
Room    1910, 

Farmers    Bank    Bldg., 
Pittsburgh,    Pa. 

Clark,  Chas.   H.. 

President,   Clark   Car   Co., 
1639  Oliver   Bldg., 

Pittsburgh,    Pa. 

Clinc.  \\'.    A.. 

Ass't.    Supt.    Transportation 
and   Labor, 

Carnegie    Steel    Co., 
713  10th  Ave.. 

Munhall,   Pa. 

Cocaine,  W.  H., 

Eng'r.    Carnegie   Steel   Co., 
114  West   Eighth  Ave., 

Homestead,   Pa. 

Code,  J.   G.. 

1318   Sheridan    Ave., 

Pittsburgh,    Pa. 

Coe.   C.  W., 

Suoerintendent, 
\V.  &  L.   E.  R.  R.. 

Brewster,    O. 

Coffin,  J.   S., 

Chairman,    Franklin    Ry. 
Supplv  Co.. 
30  Church  St., 

New  York  City,  X.  Y. 


Coffin,  W.  E., 

Con.    Engr.,    National 
Malleable  Castings  Co., 
7706   Piatt  Ave., 

Cleveland,    O. 

Collins,  C.   R., 
Clerk,    P.   R.   R., 
Pcnna.  Station, 

Pittsburgh,    Pa. 

Conneeley,  E.  K., 

Ass'l.    to    Vice    President, 
P.   &  L.   E.  R.  R.  Co., 
General   Office, 

Pittsburgh,    Pa. 

Conner,  W.  P., 

Efficiencv  Inspr.,   P.  R.   R., 
429   Second  St., 

]\Ionongahela   City,   Pa 

Converse,  Paul   D., 

Instructor    Commerce, 
University    of    Pittsburgh, 
Grant    Boulevard, 

Pittsburgh,    Pa 

Conway.   J.    D., 

Sec.  &  Treas.  Railway  Supply 
Manufacturer's    Association, 
2136  Oliver   Bldg., 

Pittsburgh,    Pa. 

Conwell.   F.   E., 

.M.    P.   Insp.,   Pena.   Fines, 

Pittsburgh,    Pa. 

Cook.  C.   C, 

District  Engr..  ^l.  of  W., 
B.  &  O.  R.  R., 

Wheeling,   W.   Va. 

Cooper,  F.  E., 
B.    &   O.    Shops, 

Newark,    Ohio. 

Cooper,  ^Vm.   ^I., 

IDraftsman,  P.   S.   C.   Co., 
35  S.  Floward  St.. 

Bellevue,  Pa. 

Cooper,   J.   H., 

Rep.,    Dearborn    Chemical  Co., 
McCormick    Bldg., 

Chicago,    111. 
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Copeland.  T.  T., 

Road    Foreman    Eng's., 
Carnegie   Steel  Co., 

:\Iunhall,    Pa. 

Cornelius,   R.   D., 
Assistant   Foreman, 
Pressed   S.  C.   Co., 

710   Russelhvood  Ave., 

McKees    Rocks,    Pa. 

Cotton,   A.   C, 

Instructor,   P.   R.   R., 
26th  St.  Bldg., 

Pittsburgh,    Pa. 

Condit,   E.   A.,   Jr., 

Sales  Mgr..  Rail  Joint  Co., 
2245   Oliver   Bldg., 

Pittsburgh,    Pa. 


Craig,   E.   A., 

South    Ea.-^tern    Manager, 
W'estinghouse   Air 
Brake    Co., 
200  W'estinghouse   Bldg., 
Pittsburgh,    Pa. 

Crawford,  D.  F., 
General   Manager, 

Pennsylvania    Lines    West, 
Pittsburgh,    Pa. 

Crenner,  Jos.  A., 

Rep.   Dearborn   Chemical    Co., 
1623  Farmers  Bank  Bldg., 

Pittsburgh,"  Pa. 

Critclilow,    John    X., 
Supt.  of  Inspection. 
Crucible    .Steel    Co., 

^lidland.    Pa. 


Coulter,   A.    F., 

G.    C.   F.,  Union    R.   R.   Co.. 

East    Pittsburgh,    Pa. 

Courson,  Chas.   L., 
Fr.re.   Car   Inspectors, 
P.   R.    R.   Co., 

Pitcairn,    Pa. 

Courson,   J.    F., 
General    Foreman. 
Penna.   R.   R.   Co., 

Pitcairn,    Pa. 

Courtney.  D.   C. 
Mechanical    Expert, 
1130  Sheffield  St., 

X.   S.,  Pittsburgh,  Pa. 

Cox    A.  J., 

Master  Mechanic, 

LaBelle    Iron   Works, 

Steubenville,  Ohio. 

Cox,   Edward    ^I., 
Rep.   Cox   Bros., 

Andrew  St.  and   14th   .\ve., 
Munhall,    Pa. 

Cox,   Thos.   M.. 

Insp'r.  Carnegie   Steel   Co., 
166    Steuben   Ave., 

Grafton,    Pa. 


Croft.  Elliot  P., 

Engincman,    Penna.    Co., 
8>:ioise   St., 

X.  S.,   Pittsburgh,  Pa. 

Crouch,  A.  W.. 

Vice-President    &    Gen'I    Mgr. 
Dearborn   Chemical    Co., 
2454-64  Dundas   St.  W., 

Toronto,    Canada. 

Culen.  James  K., 
President, 

The  X'iles  Tool  Works  Co.,. 
Hamilton,   Ohio. 

Cunningham.  J.  L., 

Supt.   M.   P.,   P.   R.   R., 
207  Penna.    Station, 

Pittsburgh,    Pa. 

Cunningham,   R.    I., 
Mechanical   Expert, 
W.   A.   B.   Co., 

436   Franklin   .\ve.. 

Wilkinsburg,    Pa. 

Cunningham,   ^\  .    P., 
?^Iaster    Mechanic, 
Winfield   R.   R.. 

West   Win  field.   Pa. 

Currie.  J.  C, 

Special    Representative, 

Xathan    Mfg.    Co., 

P.  O.  Box  35, 

Flushing,   X.    Y. 
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Ciirtin,  J.   J., 

Work   Insp.   M    C.  B.. 
P.  C.  C.  &  St.  L.  Ry., 
207   Corliss   St.. 

Pitsburgh,    Pa. 

Daley,  John  P.. 
Rep.    Daley   Bros., 
803  Amity  St.. 

Momestead,    Pa. 

Dalton.  C.   R.. 

J-^nginehousc   Foreman, 

East    Brady,    Pa. 

Daly.   P.  J., 

Gang    Foreman,   Car   Dept.. 

P.  C.  C.  &   St.  L.   Rv., 

500  \V.   Carson   St., 

Pittsburgh,    Pa. 

Dambach.  C.   O.. 
General  Manager. 
Unity   Rys.   Co.. 
Union   Arcade, 

Pittsburgh,    Pa. 

Danforth.  G.  H.. 
Structural    Engr.. 
J.   &  L.   S.   Co.. 

3rd   Ave.   and    Ross   St.. 

Pittsburgh,    Pa. 

Dashiell.  J.   W., 
F.  &  T.  Agent. 
B.  &  O.   R.  R.. 

Glcnwood   Station, 

Pittsburgh,    Pa. 

Davis,  A.  G., 

Secretarv  and   Auditor. 
P.  A.  '&  McK.   R.   R.. 

^[cKces    Rocks.    Pa. 

Davis.   H.   T.. 
SuDerintendent, 

St    Clair  Terminal   R.   R.. 
Clairton,  Allegh.   Co.,   Pa. 

Deane.   Robert. 

Chief  Clerk,  B.  &  O.  R.  R., 
4911    Second   .\ve., 

Pittsburgh,    Pa. 

Df»\rment.   John    H.. 

Foreman.   Blacksmith   Shop. 
P.    R.    R.   Co.. 
P.  O.  Box  2P4. 

Pitcnirn.    Pa. 


Deckman.    I'.   J., 
Mfg's.    Agent, 

1417   Oliver   Bldg., 

Pittsburgh,    Pa- 
Deem,  G.  M., 

Car  Inspector,   P.   R.   R.. 
6-8  Superior  St., 

Duquesno,    Pa. 

DcLaney,  V.  VV., 
Superintendent, 

Youngstown    Steel    & 
Tube  Co.. 

Youngstown.  Ohio. 

DeRcvmcr,  C.  A.. 

Eingineman,   B.    &   O.   R.    R.. 
613   Xewell    Ave., 

Xcw   Castle,    Pa. 

DeRemer,  W.  L.. 

V.  Pres.,  Spencer  Otis  Co., 
2464  Diana  St., 

Chicago.    111. 

DeVore.  Harry  T., 
■  Ass't.    Gen'l.   Foreman. 

Car  Shop,  P.  &  L.  E.  R.  R., 
1234   Resaca    Place, 

X.  S.,  Pittsburgh,  Pa. 

Dc  Zafra.  Carlos. 
X'aval   Constructor. 
Foundation    Co.. 
Woolworth   Bldg., 

Xew  York.   X.   Y. 

Dice.   X'rban    E., 

Foreign    Adv.    Mgr., 
Gazette-Telegraph, 
Gazette  Square. 

Pittsburgh.    Pa. 

Dickinson.   F.   \V.. 
^I.   C.    B., 

B.  &  L.  E.   R.   R.   Co., 

Greenville,    Pa. 

Dodds.   Ethan    I.. 

Rep.   Flannerv    Bolt   Co.. 
Vanadium    Bldg., 

Pittsburgh,    Pa. 

Donahue,  C.    T.. 

.\ss't.    to    Vice    President, 
American    Loco.    Co., 
530   Riverside   Drive, 

Xew  York.   X.   Y. 
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Donaldson,  D.   B., 
Traffic  ^klanager. 
B.   Xicoll   &  Co., 
807  Wabash   Bldg., 

Pittsburgh,    Pa. 

Donaldson.    G.    C, 

Draftsman,  P.  T.  C.   Co., 
Allison   Ave., 

Emsworth,    Pa. 

Donaldson,   W.    E., 
467   Frick  Annex, 

Pittsburgh,    Pa. 

Dorr.   Cb.arles  O., 
Chief   Clerk, 

Monongahela  R.  R.  Co., 

Brownsville,   Pa. 

Doty,  W.  H., 

Air   Brake   Instructor, 
P.  R.  R.  Co., 

Pitcairn,    Pa. 

Douglass.  W.  N., 

Gang  Foreman.  Car  Dept., 

P.   C.   C.   &   St.   L.   Ry., 

117   Railroad  Ave., 

Carnegie,   Pa. 

Downing,  L   S., 

Master   Car   Builder, 

P.  C.  C.  &  St.  L.  R.   R.. 

Indianapolis,    Ind. 

Draper,  Thos., 

Manager,   Draper  I\Ifg.   Co., 

Port  Huron.   ]\Iich. 

Draycr.  U.   S.. 

Draftsman,    P.    R.   R.   Co., 

Altoona,    Pa. 

DuBarry,   E.  G.. 

^Mechanical   Engineer, 
W".  P.  Ter    Rv., 

5860   Marlborough    St., 

Pittsburgh,    Pa. 

Dudley,  S.  \X., 
Chief    Ena:ineer, 
W.  A.  B.  Co.. 

Wilmerding,    Pa. 

Duff,  Samuel  E., 

Consulting   Engineer, 
704   Empire    Bldg.. 

Pittsburgh,    Pa. 


Dufty,  John    F., 
Correspondent, 

The    Daily    Metal    Reporter, 
First    Xat'l.    Bank    Bldg., 
Pittsburgh,    Pa. 

Dunham,   F.  C, 

Assistant    to    President, 
National   Rv.  Appliance  Co., 
50  East  42nd   St., 

New  York,   N.   Y. 

Dunn,  Samuel  O., 

Editor.   Railwav  Age   Gazette, 
608  So.  Dearborn  St., 

Chicago,   111. 

Dr.raut,   C.   H.. 

Assistant  Chief  Clerk, 
B.  &   O.  R.  R., 

135  Hazelwood  Ave., 

Pittsburgh,    Pa. 

Durham,   Geo.. 

Supl.   Motive   Power, 
W.   &  L.  E.   Ry., 

Brewster,    Ohio. 

Durkin,    las.    E., 
Foreman, 

Ft.  Pitt  Mall.  Iron   Co., 
812  Thompson  Ave.. 

McKees  Rocks,  Pa. 

Dussel,  F.  E., 

Secretary   and   Treasurer, 
Transue  &  Williams  Co., 

Alliance,    Ohio. 

Early.  G.  G., 

Ass't.   Gen'l.    Frt.   Agent, 
W.  P.  Ter.  Ry., 
Wabash  Bldg.. 

Pittsburgh,    Pa. 

Easter.   Dr.   D.   M., 
^ledical    Examiner, 
P.   R    R.   Co., 
218  W.  Otterman  St.. 

Greensburg,  Pa. 

Edmunds,  Frank  W.^ 

Sales    Manager.   The   Dressel 
Railwav   Lamps   Works, 
3S68"Park  Ave., 

New  York,   N.  Y. 
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I-Mwards,   G.   II., 

JDist.   Supt.   I'lillman  Co., 
1013    rcnn   Ave, 

Pittsburgh,    Pa. 

Eichcnbcrger,    J.   J., 

Freight   Agent,    Pcnna.    Co., 
North  and  Irwin  Avcs., 

Allcglieny,   Pa. 

Eichcnlaub,   W.   C, 
Secretary, 

Union   Steel  Casting  Co., 
62nd  St.  &  A.  V.  Ry., 

Pittsburgh,    Pa. 

Eider.   C.   K., 

Auditor,  Monon  Ry.  Co., 
Box   558, 

Brownsville,    Pa. 

Elk.  Geo,    R., 
Ass't.  Train  Master  P.  R.  R., 
660   Evergreen  Ave., 

Millvale,    Pa. 

Elkin,  W.  C, 

P.   W.   Inspr.,   P    R.   R., 
368    Second    St.. 

Pitcairn,    Pa. 

Elliot,  A.  H., 
Representing, 

American    Brake    Shoe    and 

Foundry  Co.,   Room   1335, 

Real  Estate  Trust  Bldg., 

Philadelphia,  Pa. 

Elliott.  M.  W., 

Manager.   Consumers   Oil   Co., 
1016  Constance   St., 

N.  S.,  Pittsburgh,  Pa. 


Emery.  E., 

Railway   Supplies, 

1.305   Farmers   Bank   Bldg,, 
Pittsburgh.    Pa. 

Emery.   R.  W., 
Draftsman, 

Simplex  A.   B.   &   Mfg.   Co., 
36  East  Forrest   St., 

Bellcvue,    Pa. 

Emmons,   G.    C, 
Sales    Engineer, 
Chicago  Pneumatic  Tool  Co., 
10-12   Wood   St., 

Pittsburgh,    Pa. 

Endsley,    Louis    E., 

Prof,   of   Ry.   Mechanical 
Engineering.    U.    of    P., 
Bigelow    Boulevard, 

Pittsburgh,    Pa. 

England,  Alexander. 
Ass't.   Chief  Engineer, 
W.  A.   B.   Co., 
428  Biddle  Ave., 

Wilkinsburg,    Pa. 

Evans,   Evan, 

Loco.   Engr.  Union  R.   R., 
Ill    Camp   Ave., 

Braddock,   Pa. 

Ewald,  Wm., 

Supt.    Motive   Power, 
C.  &  P.  R.  R., 

Mt.    Savage,    Md. 

Ewing,  G.  L., 

G.   L.   Ewing  &  Bro., 

Homestead.    Pa. 


Elmer,  Wm., 
Supt.   P.   R.    R., 


Reading,    Pa. 


Elsey,  W.  R., 

Draftsman,  P.  R.  R., 
4730    Blair    St.. 

Pittsburgh,    Pa. 

Elverson.  H.  W., 
General    Foreman, 
Misc.  Order  Dept., 

Pressed  vStoel  Car  Co.. 

Pittsburgh,    Pa. 


Farquhar,  L.  C, 

Engineer,  Allegheny  Steel  Co., 
2332  Oliver   Bldg., 

Pittsburgh.    Pa. 

Fay,  Frank  L., 
President, 

Greenville  .Steel  Car  Co., 

Greenville,  Pa. 

Fendner,   W.   J., 

Engineer,   Clark   Car  Co., 
1639  Oliver  Bldg., 

Pittsburgh,   Pa. 
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Pcrguson,  O.   G., 
Supt.  Trans., 

Monon    Conn.    R.   R., 
4166   Second   Ave., 

Pittsburgh,    Pa. 

Perren,    Robert   O.. 

Locomotive    Engineer, 
Pcnna.    R.    R.    Co.. 
1233   Franklin  St., 

Wilkinsburg,  Pa. 

Fettinger,    H.   O., 

Rep.,   Ashton   Valve   Co.. 
128   Liberty   St., 

New   York,   N.   Y. 

Field,   Arthur  W.. 

General   Sales   Agent, 

Standard   Motor  Truck  Co.. 
1120   Frick   Bldg.. 

Pittsburgh,    Pa. 

Field,   Frank   R., 
District    Manager, 
Piird-Archer   Co.. 

1503  1st  Xat'l  Bank  Bldg., 
Pittsburgh,    Pa. 

Fields  Alfred  C, 
Clerk.  P.  S.  C.   Co., 

McKees   Rocks,    Pa. 

Fields,  D.   S.. 

Foreman   Car   Dept., 
P.   &  L.   E.   R.   R., 
2011   Fourth  Ave.. 

Beaver   Falls,   Pa. 

Fitzgerald,  D.  W., 
Assistant   Foreman, 
^Machine  Shop, 
Penna.   Lines, 

1600    Commerce    St., 

AVellsville,    Ohio. 

Flaherty,   P.   J.. 
General   ^lanager. 

Johnson    Bronze    Co.. 

New    Castle,    Pa. 

Tlannery.   Tas.   J., 

Prest.,   Flannerv    Bolt   Co., 
Vanadium    Bldg., 

Pittsburgh,    Pa. 


Flannerv,   J.    Rogers, 

Vice  Prcs.   Planner}-   Bolt  Co., 
Vanadium    Bldg., 

Pittsburgh,    Pa. 

Fleharty,   J.    H., 
Salesman,   Jos.    T. 
R\'erson  &  Son. 

\^  estern    Reserve    Bldg., 
Cleveland,    Ohio. 

Fleming.    H.    L..  , 

General    Foreman, 
E.  &  O.  R.   R.. 
328  Renova  St.. 

Pittsburgh.    Pa. 

Flinn.   R.   U., 
Ass't.  Master  Mechanic, 
Penna.   Lines  West, 

N    S.,  Pittsburgh.  Pa. 

Flinner.    John, 

Insp.  A.  B.,  P.  &  L.  E.  R.  R., 
740    Frederick    St.. 

McKees    Rocks,    Pa. 

Fluent,  B.   F.. 

Eng.    Dispatcher. 
B.   &  L.   E.   R.   R., 
Box  42, 

N.    Bessemer,    Pa. 

Poller.   Chas.    S.. 
}ilgr.  Sales,  Union 

Spring    and    Mfg.    Co.. 
First   Natl.   Bank  Bldg., 

Pittsburgh,    Pa. 

Follet,   Louis, 
President, 

Standard  Tin   Plate  Co., 

Canonsburg,    Pa. 

Forrest,  C.   H., 

Foreman.  P.  &  L.  E.  R.  R., 
503   Bui  can    St., 

McKees   Rocks.  Pa. 

Forsythe.  Geo.  B., 

Ass't.    Foreman,    Car    Dcpt., 
Penna.   Co., 
P.   O.   Box  95. 

Conway,    Pa. 

Foster.  John   S., 
Engineer. 
VV.  &  L.  E.  R.  R., 

]\Iassillon,    Ohio. 
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Frame.  R.  S.,  Jr., 

Gen'l.  Mgr.  and  Chief  Engr., 
M.  &  L.  R.  R.  Co., 

Old  W'asliington,  Ohio. 

Francis,  W.  T., 

Rep.,   Chicago    Pneumatic 
Tool  Co., 

10-12  Wood   St., 

Pittsburgh,    Pa. 

Frashcr.   John   D.. 

Insp.,   Pressed    S.    C.   Co., 
613   Arch    St., 

X.  S.,  Pittsburgh,  Pa. 

Freshwater,  F.  H., 
Chief    Draughtsman, 
Pressed    Steel    Car   Co., 

McKees   Rocks,    Pa. 

Frey,  A.  R., 
Draughtsman, 

Pressed  Steel  Car  Co., 
3458  Fleming  Ave., 

X.   S..  Pittsburgh,  Pa. 

Frost,    Harry   W.. 

President.   The    Frost 
Railway'   Supply   Co., 
1048  Xenobscot   Bldg., 

Detroit,   INIich. 

Fuller,   S.   R..  Jr., 
120   Broadwav, 

X'ew   York,   X.  Y. 

Fulton.   A.   M., 

Asst.   Supt..  Fort  Pitt 
Mailable  Iron  Co.. 
727  George  St., 

Coraopolis,    Pa. 

Funk,   Sterling   R.. 
Rep..   Jenkins   Bros.. 
3537  Xorth   19th  St., 

Philadelphia.  Pa. 


Gallinger,   Geo.    A., 

Manager,    Pneumatic  Tool 
Sales,    Ingcrsoll-Rand   Co., 
11   Broadwav, 

Xew  York,    X.   Y. 

Gano,   J.    H., 

.Supt.  and   M.   C.   B., 
Aliq.    &  Southern   Rj-., 

Woodlawn,    Pa. 

Garland,  W.   L., 

Mgr..  S.  C.  H.  &  L.  Co., 
501  Commercial  Tri'st  Bldg., 
Philadelphia,    Pa. 

Gearhart.   H.   J., 
Purchasing  Agent, 

Pressed    Steel    Car   Co.. 
Farmers    Bank    Bldg.. 

Pittsburgh.    Pa. 

Gearhart,   J.   A., 

Secretary  and  Treasurer, 
Gulick-Henderson    Co., 
525  Third  Ave., 

Pittsburgh,    Pa. 

Gear}-,  J.   T., 

Homestead  Gas   & 
Electric    Co., 
Eighth  Ave., 

Homestead,   Pa. 

Geisler.   Jcs.   J.. 

Foundrv    Foreman, 

Ft.  Pitt  Mall.   Iron  Co., 
1453   Orator  St.. 

Pittsburgh,    Pa. 

Gellinger.  Chas.  AV.. 

Rej).    Independent   Pneu- 
matic Tool   Co.. 

1208  Farmers  Bank  Bldg., 
Pittsburgh,    Pa. 


Gaither,   .Alonzo. 

Locomotive    Engineer, 
Carnegie   Steel   Co.. 

Hays,  Pa. 


George.   M.   E.. 
Car  Foreman. 
Union  R.  R.   Co., 

Port   Perry,    Pa. 


Gale,   C.   H., 

Supt.   Foundries, 

Pressed    Steel    Car   Co., 

McKees    Rocks.    Pa. 


Germain,  T...  Jr.. 

Prcs't.   Germain   Lumber   Co., 
Farmers   Bank   Bldg.. 

Pittsburgh.    Pa. 
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Gibson,   Frank, 

C.   C.  to  Gen'l.   Supt., 

Union  R.  R.  Co., 

423  Ross  Ave., 

VVilkinsburg,    Pa. 

Gibson,  Wm.   S., 
Eng'r.,    M.   of   W., 
Union   R.  R.   Co.. 
831    Holland   Ave., 

Wilkinsburg,    Pa. 

Gies,  Geo.  F., 

General   Foreman, 

Pennsylvania    Company, 
1534  Garfield  Ave., 

N.  S.,  Pittsburgh,  Pa. 

Gildroy,  Geo.  T., 
193   N.   Laurel  St., 

Hazelton,    Pa. 

Giles,  Alfred, 

Master   Mechanic, 
Carnegie   Steel   Co., 
1823    Main    St., 

Sharpsburg,   Pa. 

Gilg,  Henry  F., 
Salesman, 

Penn  T.  &  S.  Co., 
P.   O.   Box   190, 

N.  S.,  Pittsburgh,   Pa. 

Gillespie,   John   M.. 

G.    S.    A..   Lockhart    Iron    & 
Steel    Company, 

Pittsburgh,    Pa. 

Gillespie,  Wm.   J., 
Boiler   Inspector, 
P.  &  L.  E.  R.   R., 
1127   Charles   St., 

McKees  Rocks,  Pa. 

Glass,  H.  M., 

Foreman,  Penn.  R.  R.  Co., 

Phillipston,  Pa. 

Glassburn,   S.   G., 

.A.ss't.   Road   Foreman   of 
Engines,   P.   R.   R.   Co., 

Conemaugh,   Pa. 

Gold,  Egbert  H., 

Pres.  Chicago  Car  Heating  Co., 
Railway    Exchange    Bldg., 

Chicago.    111. 


Goldfinch,  R.. 

Inspector,    Pittsburgh 
Testing   Laboratory, 
815   Russellwood  Ave., 

McKees  Rocks,  Pa. 

Goodwillic,    E.    E., 
Salesman,  , 

Bethlehem    Steel   Co., 
First  Nat'l.   Bank  Bldg., 

Pittsburgh,    Pa. 

Gowdy,  H.   K., 

Supt.    Power   Stations. 
Pgh.   Railways   Co., 
235    Charles    St., 

Mt.    Oliver   Station, 

Pittsburgh,    Pa. 

Grafton,  N.  ISL, 

Railway   Electrician, 

Pittsburgh   Railways  Co., 
46   Greenbush    St., 

Mt.   Washington   Sta., 

Pittsburgh,    Pa. 

Graham,    Chas.    T., 
Vice    President, 
Graham    Nut    Co., 

1317  West  Carson   St., 

Pittsburgh,    Pa. 

Graham,  E.  A., 
Steam   Engr., 

Carnegie   Steel   Co., 

Sharpsburg.    Pa. 

Graham,   Harry   C, 

President,   Graham   Nut  Co., 
1608  State  Ave., 

Coraopolis,    Pa. 

Graham,   H.   E., 

General   Freight   Agent, 
Pressed  Steel  Car  Co., 

Pittsburgh,    Pa. 

Graham.    Russell, 

Draftsman,    P.    S.   C.    Co., 
99   Grant  Ave., 

Bcllcvue,    Pa. 

Grantier,  L.  V., 

Motive    Power    Inspr., 
B.  &  O.   R.  R., 
1008   House   Bldg., 

Pittslnirgh,    Pa. 
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Gray,  C.  R., 

Master   ]\lechaiuc,   P.    R.   R., 
32d    &   Carson   Sts., 

S.   S.,  Pittsburgh,  Pa. 

Gray,  G.  D., 

Signal    Inspector, 
Penna.    Lines   W'^st, 

Room  821,   Penna.   Sta., 

Pittsburgh,    Pa. 

Grav,    Guv   M., 
S.'  -M.   P.. 

B.  &  L.   E.  R.  R.  Co., 

Greenville,   Pa. 

Gray,   Thos.   H., 

Conductor.  P.   R.   R., 
352   College  Ave., 

Oakmont,   Pa. 

Gray,   T.   H., 

Master    Carpenter,   P.    R.   R., 
Cor.   Eastern  and   Freeport, 
Aspinwall, 

Pittsburgh,    Pa. 

Gravble,   R.  A., 

Cierk.   P.   &   L.   E.   R.   R., 
218  Sagamore    St., 

Pittsburgh,    Pa. 

Green,  A.  Roy. 

Pgh   Rep.   Standard 
Steel    Works    Co.. 
1416   Oliver   Bldg., 

Pittsburgh,    Pa. 

Greene.  W.   F., 

Division  Engnccr,   P.   R.   R., 
3000  Sarah  St.. 

S.   S.,   Pittsburgh,  Pa. 

Grewe.   H.   F., 

Master  ^Mechanic, 

Wab.-Pgh.    Ter.    Ry.    Co., 
,  Carnegie,    Pa. 

Grieve,   Robert   E., 

Special   Engineman,   P.   R.   R., 
1127  South  Ave., 

\\'ilkinsburg,  Pa. 

Griswold.   W.   W., 
Purchasing  Agent, 
W.    &   L.   E.   R.   R.. 

Cleveland,  Ohio. 


Gross,  C.  H., 

Draftsman   P.   S.   C.   Co., 
1018  Stanford   Road, 

N.  S.,  Pittsburgh,  Pa. 

Grooms,   J.    C, 

Real  Estate  and  Claim  Agent, 
P.  &  L.  E.  R.  R.  Co., 
General    Office, 

Pittsburgh,    Pa. 

Grove,    Sam'l   J., 
Gang   Foreman, 

P.   C.    C.    &   St.    L.    Rv., 
1334  Pritchard   St., 

Pittsburgh,   Pa. 

Groves,   W.  W., 
District   Manager, 

Raihvav  Audit  &  Tnsp.  Co., 
831  Frick  Rldg., 

Pittsburgh,    Pa. 

Grow.  C    D., 
Rule  Examiner, 
B.   &  O.   R.   R., 
56   Hazlewood   Ave., 

Pittsburgh,    Pa. 

Guay,  J.  \V., 

Sales    Eng'r.,    Fort    Pitt 
Steel    Casting   Co., 

McKeesport,    Pa. 

Gwaltney,    R    H., 
Representative, 

The  T.   H.  Tymington  Co., 
30  Church   St.. 

New  York,   N.   Y. 

Gvllenflvcht    T.   F., 

Draftsman,    P.    S.    C.    Co., 
1012   Criss   St., 

Sheridan,    Pa. 

Haag,   Charles   E., 

Storekeeper.     P.  &  L.  E.  R.  R., 
Box    156. 

McKees    Rocks,    Pa. 

Hackenbcrg    J.    O.. 
Division   Engineer. 
Pennsylvariia    R.    R.. 

Wilmington,   Del. 

Hackenburg,  J.   H., 
Ass't.    Pur.   Agent, 

Pressed  Steel   Car  Co., 
Farmers   Bnnk   Bldg.. 

Pittsburg^h.    Pa. 
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Hadley,  L.   E., 

Gang  Foreman,   Car   Dcpt., 
P.  C.  C.  &  St.  L.  Rv., 
408    Ridge  Ave., 

Carnegie,   Pa. 

Plaggerty,  John   F., 
Roundhouse    Foreman, 
];.  &  O.   R.   R., 
204    Renova   St., 
Glenwood, 

Pittsburgh,    Pa. 

Hague,  Jos.   R., 
Rejj.,   Independent 
P]ieumatic   Tool    Co., 

1208  Farmers  Bank  Bldg., 
Pittsburgh,    Pa. 

Haines,    E.    K., 
102   Owen    St., 

AIcKecs  Rocks,   Pa. 

Hair,    Fl.  J., 

Salesman.     Manning, 

^Maxwell    &   Moore, 

10U5   Park   Bldg., 

Pittsburgh,    Pa. 

Hallett,   H.   M., 
District    Manager, 
Penna.    Crusher   Co., 
1104  Machesney   Bldg., 

Pittsburgh,    Pa. 

Hammond,    H.    S., 
Sales   Agent. 

Pressed    Steel    Car    Co., 

1910  Farmers  Bank  Bldg., 
Pittsburgh,    Pa. 

Hanna,   Wm.  T., 

Loco.   Eng'r.,  U.   R.   R., 
713   Filbert  St.. 

Pittsburgh,    Pa. 

Flankcle,   Edwin  W., 

Aububon,   Camden   Co.,   N.  J. 

Hansen,  J.   M., 
President, 

Standard   Steel    Car   Co., 
1131    Frick   Bldg., 

Pittsburgh,    Pa. 

Hansen,  G.  L. 

Draftsman.    P.    S.    C.    Co., 
120  So.  Bryant   Ave., 

Bellcvuc.    Pa. 


Hardman,  H.  J., 

Acting    Chief    Clerk, 
Penna.    R.    R.   Co., 
207   Penna.   Station, 

Pittsburgh,  Pa. 

Harrigan,   P.  J., 

Genl.   Car   Foreman, 

McKeesport    Conn.    R.    R., 
1106    South    Evans    Ave., 
McKeesport,   Pa. 

Harvey,  W.   B., 

Asst.   Foreman,   W.  A.  B.   Co., 
277   Welsh   Ave., 

Wilmerding,   Pa. 

Haskin,    E.    G.. 

Mechanical   Expert, 
Loco.  Stoker  Co., 
806   Frank    St., 

r\IcKees    Rocks,    Pa. 

Hauser,  James  W., 

Enginehonse   Foreman. 
P.    R.    R.,    Liberty    St., 

California,    Pa. 

Flauscr.  \\\   ~Sl., 

Accountant   I.   C.   C, 
Municipal    Building, 

Chattanooga,  Tenn. 

Haven,    Wm., 
Ass't.   Supt.,   B.    &   O.    R.   R., 
Pittsburgh.   Pa. 

Hayes,    R.    F., 

Eastern    Manager, 

The    Curtain    Supply    Co., 
Hudson  Terminal, 
50   Church   St., 

New  York,  N.   Y. 

Flaycs,    Scott    R., 

Assistant    to    President, 
X.   Y.   Air  Brake   Co., 
165   Broadwav, 

New' York,   X.   Y. 

Haymond.    C.   W., 

Foreman    Car   Repairs, 
P.    &   L.   E.   R.   R., 
217    S.    Garland   Ave., 

Youngstown.    Ohio. 

Haj-nes,  J.   E., 

Master   Mechanic, 
Montour  R.  R.   Co., 

Coraopolis,   Pa. 
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Heckmon,  C.  J., 
Draftsman. 

Spang.   Chalfant   Co., 
3458    Perrysvillc    Ave., 
X.   S.,    Pittsburgh,    Pa. 

Hoclrick,    P.   H., 

Erecting'  Shop    Foreman, 
P.  &  L.  E.  R.  R., 
99  Hawthorn  Ave., 

Crafton,  Pa. 

Heincmann,  W.   G.  H., 
Inspector   P.    R.   R., 
3952   Howley   Ave., 

Pittsburgh,    Pa. 

Heisnaner,   L.   E., 

Gang   Foreman   Car   Dept., 
P.  &  L.  E.  R.  R., 
52   Frazier   Ave., 

AIcKees   Rocks,   Pa. 

Hench,   Xorman    ^I., 

Engr.   Track  Appliances, 
Carnegie   Steel   Co., 
313   Carnegie   Bldg., 

Pittsburgh,   Pa. 

Henderson,  J.  W., 
Vice   President, 

Gulick-Henderson   Co., 
525   Third  Ave., 

Pittsburgh,   Pa. 

Henry,  J.    M., 

Asst.  Supt.,   X'ew  York  Div., 
P.  R.  R., 

Jersey   City,    N.  J. 

Henry,  John  K., 

Salesman,  Laughlin-Barney 
Mach'y-  Co., 

Union    Bank    Bldg., 

Pittsburgh,   Pa. 

Henry,  J.    S., 

Manager,   N.   E.  Dis't., 
Safety   Car  Heating  and 
Lighting  Co., 
2  Rector  St., 

X'ew  York,  N.  Y. 

Hepburn,  M.  J., 

M.   P.  Clerk,  P.   R.   R.   Co., 
Room   102,   Penna.   Station, 
Pittsburgh,   Pa. 


Plerbick,   Nicholas, 
Vice  President,  Simplex 
Air   Brake   Co., 
441   Orchard  St., 

Bcllevue,   Pa. 

Herman,  John    A., 
Purch.   Agent, 

Spang,  Chalfant  Co., 
R.  F.  D.  2— Bo.K  193, 

Sharpsburg,   Pa. 

Hettler,   R.   C, 
Asst.   Genl.    Foreman, 
Penna.  Lines, 

X.  S.,  Pittsburgh,  Pa. 

Hewitt,  E.  E., 

Draftsman,  W.  A.  B.  Co., 

Wilmerding,  Pa. 

Hickman,   Chas.   P., 
Clerk.   Car  Dept., 
P.    &  L.   E.   R.  R., 
217  So.  Garland  Ave., 

Youngstown,   O.. 

Hicks,  Geo.  H., 
1021  Benton  Ave., 

N.  S.,  Pittsburgh,   Pa.. 

Higgins,  H.  L., 

Clerk,   Penna.   Lines  West, 
Room   1009,   Penna.   Station, 
Pittsburgh,  Pa. 

Hilberry,    H.    H., 

AI.   M.,   Penna.   Lines, 

Mahoningtown,   Pa.. 

Hilferty.  Chas.   D., 
Rep.  Locomotive 
Superheater  Co., 
69  Elliott  Ave., 

Yonkers,   X".   Y.. 

Hill,  J.  F., 

Master  Mechanic, 
W.  &  L.  E.'   R.    R., 

Brewster,    kj. 

Hindman,    S.    ^1., 
Railwav  Supplies, 
932  Oliver  Bldg., 

Pittsburgh,   Pa. 

Hink,    Geo.   L., 

Piece-Work   Insp.,   P.   R.   R., 
32nd    and    Carson    Sts., 

S.  S.,  Pittsburgh,  Pa_ 
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Hofifman,   Chas.   T., 

Ass't.    Foreman,    Machine 
Shop,   Penna.   R.    R., 
28th   Street. 

Pittsburgh,  Pa. 

Hofifman,  J.  AI., 

Supt.   Carnegie   Steel   Co., 
Box  14, 

]\Ionessen,    Pa. 

Hofifman,    X.    K., 

Supt.  Freight  Trans., 
P.  &  L.  E.  R.  R.  Co., 
624  P.  &  L.  E.   Depot, 

Pittsburgh,  Pa. 

Hoffstot,  H.  P., 
Asst.    Algr.   Sales, 

Pressed   Steel    Car    Co., 
Farmers    Bank    Bldg., 

Pittsburgh   ,Pa. 

Hofifstot.  John   G., 

Asst.    Efficiency   Engr.. 
Pressed  Steel  Car  Co., 
Farmers   Bank   Bldg., 

Pittsburgh,  Pa. 

Hogan,   W.   T.. 

Rep.,  Ball  Chemical  Co., 
1201    Fulton   Bldg., 

Pittsburgh,    Pa. 

Holl)rook,  W.  H., 
R.  F.  of  Engs.. 

P.   C.   C.    &   St.    L.   Rv., 
3272,  Ashlyn   St., 

Pittsburgh,    Pa. 

Holmberg,   G.   X.. 
Inspector, 

Ajax  Rail   Anchor  Co., 
1204   :^lcCormick    Bldg., 

Chicago,   111. 

Holt,   H.   B.. 

Sales    Engr..    Rosedale 
Fdy.  and  Mach.   Co., 
1710  :\Iontpelier   St.. 
Dormont,  Pittsburgh,  Pa. 

Holt,    James, 

P.  W.  Inspector,   P.  R.   R., 
Box  284, 

Pitcairn,    Pa. 


Hood,  D.  G., 
General  Agent, 

P.  &  L.  E.  R.  R.  Co., 

Pittsburgh,   Pa. 

Hood,  J.   C, 

Vice   Prest.  and  Genl.   Mgr., 
Crescent  Paste   Co., 

Wilkinsburg,    Pa. 

Hoover,  F.  M., 

Prest.,   Hoover  &  Diggs  Co., 
221    Fourth   Ave., 

Pittsburgh,   Pa. 

Hopkins,   H.   V., 

Asst.  Train    blaster, 
B.   &  L.  E.     R.   R., 
Box   117, 

Butler,  Pa. 

Houser,   Harrj-, 
Foreman  Electric  Car  Lisrhting, 
Penna.   R.   R., 

915   Eureka   Street, 

Pittsburgh,   Pa. 

Howard,    C.   H., 

President,    Commonwealth 
Steel   Company, 
Pierce    Building. 

St.   Louis.   Mo. 

Howat,  C.  W.,  ^ 
Asst.    Eng'r.   Tests, 

Union   Steel   Casting  Co., 
62nd  and   Butler  Sts., 

Pittsburgh,   Pa. 

Howe,    David   M., 
Railwav  Supplies, 
403   \Yabash    Bldg.. 

Pittsburgh,   Pa. 

Howe,  M.    E.. 

Salesman,  A.  W'ilhelm  Co., 
207  Fulton  Bldg.. 

Pittsburgh,   Pa. 

Howe,  W.   C, 
Supt.,   Pressed 
Steel   Car   Co., 

X.    S.,   Pittsburgh,    Pa. 

Huber.   H.   G.. 

General   Foreman, 
Penna.    R.    R., 

Enola,   Pa. 
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llnclicl.    lMl\v;inl    W'., 
Clerk,    Ills]).     Depl., 
Carnegie   Steel    Co., 
668    Frick    Annex, 

riltsbui-Rli,    Pa. 

ITuehel,    llenry   G., 

])i-aflsnian,   P.   S.   C.   Co., 
807    Riissellwood    .\ve., 

AlcKees  Rooks,  Pa. 

lluclu'l.   Wni.  J., 

l-'orenian    Crirpenler.s, 
I'ressed   Steel  Car  Co., 
11   Street,  West  Park, 

McKecs   Rocks,  Pa. 

Hudson,    Wm.    L.. 

Road   Foreman  Engines, 
P.  R.   R.  Co., 

Room  217,   Penna.    Sta., 

Pittsburgh,    Pa. 

Hughes,  Jos.  T., 
Assistant  Manager, 

H.   M.   Myers   Shovel  Co., 

Beaver   Falls,   Pa. 


Hnkill.   T.  1.  . 
232    Home    Ave., 


Avalon,    Pa. 


Humphery,   A.   L., 

Vice    Pres.    and    Gen.    Mgr., 
Westinghouse  Air  P)rake  Co. 
Wilmcrding,   Pa. 

Hunter,  H.   S., 
President, 

Hunter  Saw  &  ^Nlach.   Co., 
57th    and    Butler   Sts., 

Pittsburgh,    Pa. 

Blunter  John    A., 

Gane  Foreman,   P.   R.   R., 
616   Sixth  St., 

Pitcairn,    Pa. 

Huntley,    F.   P., 

Vice   Pres.   and   Gen.   ]\lgr., 
Gould   Coupler  Co., 
30  East  42nd  St., 

New   York,    N.    Y. 

Huston.   F.   T., 

General    Car   Inspector, 
Pennsylvania   Lines, 

Ft.    Wayne,    Tnd. 


Hutt,  Frank, 

Salesman,    .\lidvale    Stetl    Co.,. 
-1825    N.    Camac    Si., 

I'liiladclphia,   Pa. 

11  viand.    Chas., 
Boiler   Expert, 

Flannery  Bolt  Co., 
926  Francis  St., 

Jackson,    r^lich. 

Hyndman,  F.  T., 
Salesman, 

S.   l'\   Bowser  &  Co.,  Inc., 
3115    Lincoln   Blvd., 

Cleveland,    Ohio. 

Hyndman,  H.   R., 

Asst.    General    h'rcight    Agent, 

WashiuQfton   Run   R.  R.  Co., 

2211  First  Nat.  Bank  Bldg., 

Pittsburgh,    Pa. 

Hyndman,  N.  P., 

Genl.   Freight   &   Pass.  Agent, 

Washington  Run  R.  R.  Co., 

2211  First  Nat.  Bank  Bldg., 

Pittsburgh,    Pa. 

Ickes,    Ellwood   T., 
Care  of  Worth    Bros., 

Coatesville,    Pa. 

Inks,   S.  W., 

General   Foreman, 
P.   &   L.   E.   R.  R., 

Newell,   Pa. 

Isler,   Chas.  J., 
Div.  Operator, 

Penna.   R.   R.    Co., 

3000   Sarah    St., 

Pittsburgh,    Pa. 

James,   J.   H., 

Chief   Clerk   to   Gen'l.   Mgr., 
P.   &   L.   E.   R.   R.. 

Pittsburgh,    Pa. 

James,   Robert  E.. 

Asst.  Foreman,  W.  A.  B.  Co.,. 
341  Welsh   Ave., 

Wilmerding,   Pa. 

Jameson,    A.    A.. 

Shop  Acct.,  Monon.  Ry.  Co., 
Box  782, 

South    Brownsville,    Pa. 
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Jefferson.   E.   Z., 

Algr.,    Hewitt    Rubber   Co., 
2115   P'armers   Bank  Bldg., 
Pittsburgh,    Pa. 

Jcnnev,  Jacob, 
F.  (J.  R., 

Alonon.   Div.,   P.   R.   R.   Co., 
32nd   and   Carson   Sts., 

S.   S.,   Pittsburgh,   Pa. 

Jester.  Walter, 

Locomotive    Repairman, 
Carnegie   Steel   Co., 
51st    Street, 

Pittsburgh,    Pa. 

Johnson   A.   B. 

Rep.,   Standaid  Steel   Car  Co., 
Frick    Bldg., 

Pittsburgh,    Pa. 

Johnson,   E.   A  , 

General    .Sales    ^lanager. 
Duff  Mfg.  Co., 
Drawer   555, 

North   Diamond   Sta., 

Pittsburgh,    Pa. 

Johnson,  L  S., 

Resident,    Material    Inspector, 

1  est  Dept.,  Penna.  R.  R.  Co., 

508   Westinghouse    Bldg., 

Pittsburgh,    Pa. 

Johnson,  J.  E., 
]\Ianager, 

The  Oarlock  Packing  Co., 
Chamber     Com'rce    Bldg., 
Pittsburgh,    Pa. 

Johnson,   J.   F., 
Engineer, 

Pittsburgh   Plate   Glass   Co., 
Orchard   Ave., 

Bellevue,    Pa. 

Johnson,   W.   H., 
Brakeman, 

Carnesie   Steel   Co., 
606  Ann  St., 

Homestead,    Pa. 

Jolinson.  \\'m.   ~\\..  Jr., 
.'^.ssistant    Superintendent, 
B.  &  L.  E.  R.  R., 

Greenville,  Pa. 


Jones,   L.   B., 

Master  Mechanic   P.   R.  R., 

Verona,    Pa. 

Jones,   L.   \\'., 

Ea/Stern    Manager, 

Alloy  Steel  and   Metals  Co., 
736  Land  Title   Bldg., 

Philadelphia,  Pa. 

Jordan.  James   E'., 

Ass't.   Foreman,  P.   R.   R.  Co., 
Box  154, 

I'itcairn,    Pa. 

Jungbluth,  A., 
Steam  Engineer, 
Vilsack-Land    Co., 
716   Portland   Place, 

E.  E.,  Pittsburgh,  Pa. 

Karnes,   \V.   T., 
General    Foreman, 
P.  &  L.  E.  R.  R., 

Glassport,    Pa. 

Keenoy,   R    P.. 

Supt.,  Trans.,   American 
Steel    and    Wire    Co., 
15th  St.  and  Penn  .\ve., 

Pittsburgh,    Pa. 

Keiser,  John. 

Passenger   Trainmaster. 
Penna.    R.    R., 

425   Center  St., 

\\'ilkinsburg.  Pa. 

Keithlcy.  T.  T., 
General    Foreman, 

H.   C.   Frick   Coke  Co., 
SCO   Eleanor   .\ve., 

Scottdale,    Pa. 

Keller,   W.   L.. 

Traveling    Car    Fnspector, 
P.   &  L.   E.  R.  R., 

McKecs   Rocks,   Pa. 

Kelly,  H.  B., 

Traveling   Fireman, 
P.   &  L.   E.   R.   R.. 
904  Page  St., 

McKees  Rocks,  Pa. 

Kelley.  J.  B., 
Manager, 

IMonongahela    House, 

Pittsburgh,    Pa. 
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Kclloy,   II.    1). 

District    .MaiKimT, 
Goldschniidt    Therimt    Co., 
1429   Western   Ave, 

N.   S.,   Pittsl)urgli.   Pa. 

Kennedy,  J.   I'".., 

Eng'r.,    Carnegie    Steel    Co., 
1214   Rebecca  St., 

N.    I'.raddock,   Pa. 

Kennedy,   Julian, 

Consulting-    ]-^nginecr, 
Bessemer   Bldg., 

Pittsburgh,    Pa. 

Kennedy,    X.   B., 

Ass't.    Foreman    Loco.    Shop, 
Carnegie   Steel   Co., 
191    Miftlin    St., 

Hays,    Pa. 

Kcnney.  R.  A\  ., 

Salesman,  A.   M.   Bvcrs  Co., 
235  Water  St., 

Pittsburgh,    Pa. 

Keptncr,    J.    B., 
Coal    Inspector, 
P.  &  L.   E.   R.  R., 
1527    Napoleon    St., 
Beechvicw, 

Pittsburgh,    Pa. 

Kerr,   Edward, 
President, 

Lawrenceville    Bronze    Co., 
31st    St.  and   Penn  Ave., 
Pittsburgh,    Pa. 

Khuen.  Richard, 

Gen'l.   Mgr.    Erection. 
American    Bridge    Co., 
Prick    Building, 

Pittsburgh,    Pa. 

Kinch,  L.   E'., 

Sup'r.    Signals,   P.    R.    R., 
410  N.  Euclid  Ave., 

E.   E.,  Pittsburgh,  Pa. 

Kindle,  W.  F., 

Insp'r.   Carnegie   Steel   Co., 
905    W^oodward    Ave., 

INIcKees  Rocks,  Pa. 

Kinney,   M.  A., 

SupL.    Motive    Power, 
Hocking   Valley    Ry., 

Columbus,  Ohio. 


Kinter,   D.   H., 

Genl.    Foreman,  Car.  Dept., 
Alonongahela   R.   R.   Co., 

Brownsville,   I'a. 

Kirkpatrick,    H.    F., 
Chief   Clerk, 

Union   Steel   Castings  Co., 
62nd  and   Butler  Sts., 

Pittsburgh,    Pa. 

Kissinger,   C.   F., 

Ass't.   Train   Master, 
P.   R.   R.  Co., 
30th  and  Sarah  Sts.,  S.  S., 
Pittsburgh.    Pa. 

Klein,  Nicholas  P., 

Asst.    Foreman    Car   Reps., 
P.    R.   R.  Co., 

So.    Pittsburgh,    Pa. 

Klcine,  R.  L., 

Chief  Car  Inspector, 
P.  R.  R.  Co., 

Altoona,    Pa. 

Kleinhans,   H., 
415   Oliver  Bldg., 

Pittsburgh,    Pa. 

Klee,  W.  B., 
President, 

Damascus   Bronze   Co., 
928   South   Ave., 

Pittsburgh,    Pa. 

Knapp,  A.   D., 
Vice    President, 

Nicola    Lumber   Co., 

1410  Farmers  Bk.  Bldg., 
Pittsburgh,    Pa. 

Knuttter,  Wm., 

Mechanical    Engineer, 
Carnegie   Steel   Co., 
3271/2    East   St., 

N.  S.,  Pittsburgh,  Pa. 

Knight.  E.   H., 

Ass't.    Chief   Engr., 
Montour  R.   R., 
1520   Fourth    Ave., 

Coraopolis,    Pa. 

Knox,  Wm.   T., 

jMechanical    Engineer. 
B.   R.   &   P.    Ry.   Co., 

DuBois,    Pa. 
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Koch,    Felix, 

Mechanical   Engr., 

Pressed   Steel   Car  Co., 

Pittslnirgh,    Pa. 

Koch,  H.  ]., 

Secretary,    Fort    Pitt 
Steel   Castings   Co., 

McKcesport,    Pa. 

Kohl,   H.  J., 

Foreman    Pass.    Cars, 
P.   &  L.   E.   R.    R.. 
1106  Tweed   St., 

Pittsburgh,    Pa. 

Krahmer,   E.   F., 

Supervising  Agent,   P.   R.   R., 
3C00  Sarah   St., 

S.   S.,   Pittsburgh,   Pa. 

K repps.  T.   S., 

Engineman.    P.    R.    R.    Co., 
2114   Eccles    St., 

Pittsburgh,    Pa. 

Kuhnert,   C.  A., 
Photographer, 
W.    A.    B.    Co., 

East  McKeesport,  Pa. 

Kummer    To?.   H., 
Chief    Clerk, 

Fort  Pitt  Mall.  Iron  Co., 
209    Greydon    Ave., 

McKees    Rocks,    Pa. 

Lamb,   E.    H., 

Foreman,  Water   Dept., 
Union  R.  R.  Co., 

Port    Perry,    Pa. 

Lanahan,   Frank   J., 
President,    Fort    Pitt 
Mall.    Iron    Co., 
P.  O.  Box   1054, 

Pittsburgh.    Pa. 

Eanahan,    J.    S., 

Asst.    to    Pres't.,   Fort   Pitt 
]\Iall.    Iron   Co., 
P.  O.   Box  1054, 

Pittsburgh,    Pa. 

Lang,  W.   C, 

General    Car    Inspector, 

P.  &  L.   E.   R.   R., 

1630  A^ance   St.. 

Ccraopolis,    Pa. 


Lanning,  C.   S., 
.Manager, 

J.    Frank   Lanning   «&   Co., 
914  Union   Bank   Bldg., 

Pittsburgh,    Pa. 

Laiming,  J.   F., 
President. 

J.    Frank   Lanning   &   Co., 
914   Union    Bank    Bldg., 

Pittsburgh,    Pa. 

Lansbery,  W.  B., 

Wolf    &    I.ansberry, 

Room   13,   Alonongahela 
Trust   Bldg., 

Homestead,  Pa. 

Laughlin,  C.  W., 

President,    Laughlin- Barney 
]\Iach'3'.   Co., 

Union  Bank  Bldg., 

Pittsburgh,    Pa. 

Laughner.   Carl   L., 

Gen'l.   Foreman,   P.   S.   C.   Co., 

609  Sandusky  St., 

Pittsburgh,    Pa. 

Laurent,  George  F., 

Foreman    Finishing    Dept., 
Ft.   Pitt  Mall.  Iron  Co., 
716   Island   Axe.. 

]\IcKees  Rocks.  Pa. 

Laylin.   M.   H.. 

Road   Foreman    Engines, 
W.  &  L.  E.    R.  R., 
2414  S.  Erie  St., 

Massillon,    Ohio. 

Lehr,  Harry  W., 

Gen'l.   Fore.  Pass's.  Car  Insp., 
F.  R.  R.  Co., 

6832   McPherson  Blvd.. 

Pittsburgh,    Pa. 

Lent,   John   F., 

Pres't.,    Lent   Traffic    Co., 
Farmers    Bank    Bldg., 

Pittsburgh,    Pa. 

Leonard.   D.   E., 
Sales    Manager. 

General    Equipment    Co., 
2335    Oliver   Bldg., 

Pitt!=burgh,    Pa. 
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Leslie,  S.  I., 

Secretary  and  Treasurer 
The   Leslie   Co., 

5S)9    Fourteenth   Avt-., 

Paterson,    N.    T. 

Llewelyn.   \V.    R.. 

Inspector,   \\ .   A.    B.    Co., 
7210   Ifllewild  St., 

Pittsburgh,    Pa. 

Lewis,   H.. 

!Ma;r.,  Purchases   and  Supplies, 
C.  L   &  W.  R.  R.. 

Indianapolis,    Ind. 

Lewis,  O.  M., 

General  Yard    Master, 
Wabash-Ptrh.   Ter.    Ry., 
1304  Mc"thyl  St.. 

Pittsburgh,    Pa. 

Lidstone,  F.   T.. 

Timekeeper.    Eng'r.    Dept., 
P.   S.   C.   Co.. 

McKees  Rocks,  Pa. 

Lincoln,   L.    P., 

Supt.,    Structural    Dept.. 

Carnegie   Steel  Co.. 

725  lOth  Ave.. 

Munhall.    Pa. 

Lindstrom,   Chas.    A., 
Ass't.    to    President, 

Pressed    Steel   Car   Co., 
Farmers    Bank    Bldg.. 

Pittsburgh,    Pa. 

Linehan.   M.   J., 
Clerk.  Car  Deot.. 

P.  C.  C.  cS:  St.  L.  Rv.. 
3136  Allendale  St., 

Pittsburgh,    Pa. 

Linhart.    Walter, 

2945  Espey  Ave., 

Dormont,    Pa. 

Lobez.   P.   L, 

Draftsman.    Westirghouse 
Air    Brake    Company, 
418  Swissvale  Ave., 

Wilkinsburg.    Pa. 


Lockwood,    B.    D., 
Chief  Engineer, 

Pressed   Steel    Car   Co., 
Farmers   Bank   Bldg., 

Pij^sburgh,    Pa. 

Long.    Chas.   R..   Jr., 

Prest.,   Chas.   R.   Long  &  Co., 

622-630  East  INIain   St.,  • 

Louisville,  K}\ 

Long,  R.  M., 

Road    Foreman    Engines, 
P.  &  L.  E.  R.  R.  Co., 

McKees  Rocks,   Pa. 

Lopp.  Robt.  E., 

Signal  Repairman,  P.  R.  R., 
525   Chalfont   St., 

Pittsburgh,   Pa. 

Loughncr,    M.    F., 

P.  W.   Inspector.   P.   R.    R., 
605   Walnut  St., 

Irwin.    Pa. 

Loughridge.   H.   W., 
Ass't.    Foreman, 
P.  &  L.  E.  R.  R., 
908   Chartiers    Ave., 

McKees  Rocks,  Pa. 

Lowe,  W.    D., 

Prinp.  Ass't.   Eng'r., 
P.   &   W.   V.   Rv.   Co., 
2121    Federal    St.   Ext., 
X.   S..    Pittsburgh.    Pa. 

Lower,    X.    M.. 
Chief    Engineer, 
Loco.   Stoker  Co., 

Robirson  and  Darrah  Sts., 
X.   S.,    Pittsl)urgh,  Pa. 

Lowr}-,   R.   X'., 

Mech.    Engr.    Orenstein- 
Arthur    Koppel    Co., 

Koppel,    Pa. 

Ludwig.  K.  A.. 
Painter    Foreman, 

P.  C.  C.   &  St.  L.  Ry., 
221   Railroad  Ave., 

Carnegie,   Pa. 

Lustenberger,   L.   C, 

Ass't.  to  Ass't.  Gen'l.  Mgr. 
Sales,    Carnegie   Steel   Co., 
314    Carnegie    Bldg., 

Pittsburgh,   Pa. 
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Lutton,    H.    C, 

Road   Foreman    Engs., 
Monon   Ry.   Co., 
Box  413, 

So.    Brownsville,    Pa. 

Lyle,    D.   O., 

Asst.   on    Engr.   Corps, 
c.   o.   Valuation    Dep't., 
6th  Floor,  Pcnna.  Station, 
Pittsburgh,   Pa. 

Lynn.    Sam'l, 

Master   Car   Builder 
P.  &  L.   E.  R.   R..' 

McKecs  Rocks,   Pa. 

Lynn,    Wm.,    Jr., 

Gang    Foreman    Car    Dcpt., 
P.  &  L.   E.  R.  R., 
Box  161,    R.  D.  3, 

Coraopolis,    Pa. 

Lyons,   Robt.   S., 
Salesman,    National 
Lead    &   Oil    Co., 
14   Ellzey   St., 

Pittsburgh,    Pa. 

^lacfarlane,   W.    E., 
Ass't.   R.  F.  of  E., 
Penna.   R.   R., 
Elrama, 

^^'ashil:gton    Co.,  Pa. 

]\Iachen,   Ed., 

Gen.   Car   Foreman, 

P.   C.   C.   &  St.   L.   Ry., 

Carnegie,  Pa. 

?klackenzic,    R.    H., 
Special   R.    R.   Rep., 

Underwood  Typewriter   Co, 
641   Liberty  Ave., 

Pittsburgh,   Pa. 

-Mackert,   A.   A., 

Chief  Inspector,  W.  A.  B.  Co., 
450   Caldwell  Ave., 

Wilmerding,    Pa. 

I^IacKinney,   M., 
Ass't.   Storekeeper, 
P.   &  L.   E.    R.   R., 
4111   Penn   Ave., 

Pittsburgh,    Pa. 


MacQuown,  C, 

Genl.    Mgr.,   Gem   Mfg.    Co., 
1229  Goebel  St., 

X.   S.,   Pittsburgh,  Pa. 

Maher,   J.    V., 

Vice  Pres't.   and  Gen.   Mgr., 
The    Rosemary    Coal    Co., 
229   Rockefeller    Bldg., 

Cleveland    ,Ohio. 

^laier,  John  L., 
Gang    Foreman, 
Penna.   Lines, 
6   Luray  St., 

X.    S.,    Pittsburgh,    Pa. 

^ilanion,   S.    R., 

Storekeeper,    Car    Dept., 
P.    C.   C.   &   St.    L.    Ry., 
501    Seventh   Ave., 

Carnegie,  Pa. 

Planus,    F.    F., 

Disbursement   Clerk, 
W.   P.   Ter.   R.   R., 
523  Wabash    Bldg., 

Pittsburgh,    Pa. 

Marshall,   AV.   H., 

Care    |.   P.  :Morgan  &  Co., 
22,   Wall    St.. 

X'ew  York,  X.  Y. 

Marshall,   W.    T., 
Assistant  Auditor, 
Montour    R.    R., 
8   Market   St.., 

Pittsburgh,   Pa. 

^lartin.   T.   J., 

Engineman,    P.    R.    R, 
Box  15, 

West   Brownsville,   Pa. 

Mask.    H.    K., 

Rep.    Xathan    Mfg.    Co., 
P.  O.    Box  35, 

Flushing,   L.   L 

^lason,    Howard    P.. 
Civil_  Eng'r..    P.    R.    R., 
855   Jackson   Ave., 

Avalon,    Pa. 

Mason,    R.    L., 

1627   Oliver   Bldg., 

Pittsburgh.   Pa. 
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Mason,   Stephen   C, 
Secretary,  The 

McCcinway  &  Torlcy  Co., 
4Sth    St.   &    A.   V.   Ry., 

I'itl.shurgh,   Pa. 

-Mastrrson,    Thos., 

Yard    -Master,  B.  &   ().  R.    R., 
3706    Charlotte    St., 

]'ittsburgh.    Pa. 

Matchctt,   H.   K., 

Cash    Clerk,    Penna.    Lines, 
239  Grant  Ave,, 

Bcllcvuc,   Pa. 

Mathias,  D.  L., 

Research   Metallurgist, 

Mackintosh,  Hemphill  &  Co., 
12th    and    Etna    Sts., 

Pittsburgh,   Pa. 

IMerscher,   John, 

Foreman    Car   Repairs, 
P.  &  L.   E.  R.  R. 

348   Woodward    Ave., 

iMcKecs  Rocks,   Pa. 

Mertz,  Jacob   J., 

Gang    Foreman    Car    Dept., 
Pv  &  L.  E.  R.  R.. 
879  Railroad   St., 

McKees   Rocks,   Pa. 

IMeycrs,    Frank   N., 

Chief   Clerk,   Stores    Dept., 
P.  &  L.  E.  R.  R., 
1012  Third   St., 

McKees  Rocks,  Pa. 

Meyers,    John    M., 
Chief  Engineer, 
Atlas  Automatic  Jack  Corp., 
5169    Liberty    Ave., 

Pittslmrgh,   Pa. 

Meyer,    Chas.    L., 
Lumber    Foreman, 
P.   &   L.    E.   R.    R.. 

McKees   Rocks,   Pa. 

j\leyer,   Wendel   J., 
Draftsman,    Standard 
Steel    Car    Co., 
216    E.    Penn    St.. 

Butler,    Pa. 

jMillar,   Clarence  W., 
Mgr.    Order    Dept., 

Pressed   Steel    Car    Co., 

]\lcKees    Rocks,    Pa. 


Millar.    R.    J., 
Con.    ling'r., 

51    Rodger s    Ave., 

Bellevue,    Pa. 

Miller,   F.   L., 

Agent,    P.   R.   R.   Co., 
Shady  Side   Station, 

Pittsburgh,    Pa.. 

Miller,   Geo.    H., 

Machinist,  P.  &  L.   E.   R.   R., 
2932  Glasgow  St., 
Sheridan, 

Pittsburgh,    Pa. 

Aliller,  Jno.   F., 

Vice  President,  VVestinghouse 
Air   I'rake   Company, 

Wilmerding,   Pa. 

Miller,    W.    A., 

Rep.,  J.  T.    Ryerson   &  Son, 
2202    Oliver    Bldg., 

Pittsburgh,   Pa, 

]\lillcr,   Wm., 

Treasurer,    ^Montour    R.    R., 
1109  Oliver   Bldg., 

Pittsburgh,    Pa. 

Milliken,   I.   H., 

Rep,  The   McConway   & 
Torley  Co., 

48th  St.  and  A.  V.  Ry., 

Pittsburgh,   Pa. 

Milliken,   John    M., 

Supt.,   Tank    Car    Equipment, 
Gulf   Refining  Co., 
h'rick  Annex, 

Pittsburgh,   Pa. 

Miner.   W.    Fl., 
Railway    Supplies, 

667   Rookery   Building, 

Chicago,    111. 

Mitchell,  A.  G., 

Supt.,  P.  R.   R.  Co., 
jOOO   Sarah   St., 

S.  S.,  Pittsburgh,  Pa. 

Alitchell,   John, 

Gen'l   Foreman  Union   R.   R., 
1418  Margaret  St., 

Munhall,   Pa. 
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Mitchell.  J.   Wallace. 

Rep.,   Brown    &   Co.,   Inc., 
26   Tenth    St., 

Pittsburgh,    Pa. 

^Nlivasaki,    Yuske, 

Draftsman,    Engr.   Dept., 
Pressed  Steel  Car   Co., 

McKees   Rocks,   Pa. 

Alode,   H.    C, 

Salesman    and    Engr., 
W.  E.  &  Mfg.   Co., 
Union   Bank   Bldg., 

Pittsburgh,    Pa. 

Moffat.    H.    E., 

Chief    Clerk,    Acc't.    Dcpt., 
jNIcmon   Ry.  Co., 
Box   558, 

Brownsville,    Pa. 

Moffet.   L.   W., 
As20.    Editor, 

Iron   Trade    Review, 
2149   Oliver   Bldg.. 

Pittsburgh,   Pa. 

Montgomery,  J.   L., 

Chief    Accotinting    Clerk 
Union   R.   R., 

1417    Carnegie    Bldg., 

Pittsburgh,   Pa. 

IMoore,   Chas.   B., 
V.  P..  Oxwcld  R.  R.  S.  Co., 
339   Railwav   Exchange, 

"        "         Chicaio,    111. 

Moore,    Erank, 

Pres"^     Pgh.    Malleable 
Iron    Co., 

34th   &   Sniallman   Sts.. 

Pitts1>urgh,   Pa. 

IMoore,   John    L., 

Ass't.   Sec.   and   Purch.   .\gcnt, 
Mcnon.   Connecting   R.    R., 
3rd  Ave.   and    Rcss    St., 

Pittsburgh,    Pa. 

Moore,   "Lee    C, 

Pres.,   Lee  C.  Moore  &  Co., 
313   Sixth  Ave.,. 

Pittsburgh     Pa. 


Morgan,   David    G., 
Superintendent, 

I.  &  L.   Steel   Co., 
3935    Hoosac   St., 

Pittsburgh,    Pa. 

JMornes,  Thomas   L., 

Storekeeper,  P.  &  L.  E.  RR., 
]\IcKees  Rocks,  Pa. 

Morse,    L.    A., 

Foreman   Painters,   P.   R.   R., 
Pitcairn,  Pa. 

Mott,   Samuel   L., 
Foreman,    Duquesne 
Steel   Fdry.   Co., 
1711    Ridge   Ave., 

Coraopolis,    Pa. 

Mowrv,    E.    H., 

Agent,  B    &  L.  E.  R.  R., 

Duquesne,   Pa. 

Muhlfeld,  J.   E., 
Sherbrooke    Road, 

Scarsdalc,  X.  Y. 

Mullin;  D.    C, 

Ass't.   Storekeeper.   P.    R.   R., 
421    Shetland   Ave., 

Pittsburgh,   Pa. 

Murdoch,    Harry 

Pres't..  H.  Murdoch   &   Co  . 
.     432  Wood  St., 

Pittsburgh,   Pa. 

IMurphy,    IMichacl, 

Loco.    Crane    Operator, 
Carnegie   Steel   Co., 
.51st    .Street, 

Pittsburgh,   Pa. 

McAbee,   \\'.   S., 

C.    C.   to  Asst.   Supt., 
Union  R.   R., 
20S  Renova  St., 

Pittsl)urgh,    Pa. 

McAndrew,    R.. 

Supervisor   of  Stores, 
B.    &   L,   E.   R.   R., 

Greenville,    Pa. 

:\IcBridc,   Paul   A., 
President, 

Pgh.   Knife   &   Forge    Co., 
Ridge  Ave.  &  Chateau  St., 
N.   S..    Pittsburgh,   Pa. 
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>.rcCafifrcy,   IT.   A.. 
Asst.    Foreman,    Car    Dcpt., 
P.   C.   C.  &  St.   L.    Ry., 
50  Linwood  Ave, 

Innrani,    Va. 

McCandless,  Geo.   \\'., 
Treasurer.    The 

-\IcConway    &   Torley    Co., 
4Sth  St.  and  A.   V.   Rj-., 

Pittsburgh,   Pa. 

AleCartney,   J.   L., 

Algr.,  Xiles    P)ement   Pond  Co., 
714   Frick   Bld.a;., 

Piltsl)urs'h,    Pa. 

MeCarty,  Dale, 
Mech'l.   Rep.. 

F.jiterprise   Ry.   Equip.   Co., 
1153    The    Rookery, 

Chicago,    111. 

AlcCaslin,   A.   W., 
blaster    Blacksmith, 
P,  &  L.  E.  R.  R.  Co.. 
No.   6    Grace    St., 
Mt.  Washington. 

Pittsburgh,    Pa. 

McCaulcv,    Wm., 
Ass't.  R    F.  of   E. 
Pcnna.    R   R... 

28th  St.  and  Liberty  Ave., 
Pittsburgh,   Pa. 

McClements,    J.    B., 

Algr.    Reymer   &    Eros., 

Fifth   Ave.   and   Wood    St., 
Pittsburgh.   Pa. 

McClintock,  John    D., 

Rep.,    Wm.  Sellers  &  Co.,    Inc., 
1000    Hamilton    St., 

Philadelphia,    Pa. 

McClumpha,    H.    E., 

Genl.    Supt.,    National    Car 
Wheel    Company, 
Keystone    Bldg., 

Pittsburgh,   Pa. 

]\lcConn,    G.   E., 

Clerk     AI.    C.    B.    Office, 
P.  &  L.  E.  R.  R., 

McKees    Rocks,    Pa. 


McConnell,    C.    H., 
Asst.    Electrical    Engr., 
P.   &    L.   F.   R.   R.. 
535  Terminal   Sta., 

ifittsljurgh,    fa. 

McConnell,    J.    H., 
1776   Sycamore    Ave., 

Hollywood,    Cal. 

McCrllum.   Geo.   C, 

Asst.    Chief    Draftsman, 
P.    S.    C.    Co., 

McKees   Rocks,  Pa. 

McConway,  Wm.,  Jr., 
Vice    President,   The 

McConway   &   Torley    Co., 
48th  St.  and  A.  V.  Ry., 

Pittsburgh,   Pa. 

AlcDonnell,    F.   V., 
Master  Mechanic, 
Penna.   Lines, 

N.  S.,  Pittsburgh,  Pa. 

McFarland,    H.    L., 

Pressed   Steel    Car   Co., 
508   Bayne  Ave., 

Bellevue,    Pa. 

JMcFeatters,    F.    R., 

General    Superintendent, 
Union  R.  R.  Co., 

East  Pittsburgh,   Pa. 

McGhee,   W.   S., 
Manager, 

Enterprise   Stamping   Co., 

McKees  Rocks,  Pa. 

Mclhvain,   J.    D., 
5532  Howe  St., 

Pittsburgh,    Pa. 

^Mclntyre,    G.    L., 
Traveling    Eng'r., 

Pgh.    Brake    Shoe    Co., 
1517  Farmers   Bank  Bldg., 
Pittsburgh,   Pa. 

:McIntyre,    R.    C, 
Loco.  Inspector, 

Carnegie   Steel    Co., 
554   Frick   Annex, 

Pittsburgh,   Pa. 
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JMcKee,    Frederick    C, 
Treas.,  Winfield  R.  R., 
2nd   Natl.   Bank   Bldg., 

Pittsburgh,    Pa. 

"McKcen.  J.  \\'., 

Rep.,   Davis   Boring  Tool   Co., 
7620  Tioga  St., 

Pittsburgh,    Pa. 

McKenzie,    C.    L., 

Pres't.  Pgh.   Construction   Co., 
808   Diamond    Bank    Bldg.. 
Pittsburgh,    Pa. 

McKinstry,   C.    H., 

Asst.   to    Engr.   of  Tests, 
W.  A.  B.  Co., 

419    Westinghouse   Ave., 
VVilmerding,    Pa. 

TVIcLain,   J.   E., 
Sales    Manager, 

Midvale- Cambria- Worth, 
1812    Oliver   Bldg., 

Pittsburgh,    Pa. 

TVIcLaughlin,    Geo.    G., 

Foreman    Shipping   Dept.. 
Carnegie    Steel    Co., 
346  Fifth   Ave., 

Homestead,    Pa. 

McMaster,    R.    T., 
Inspecting    Engineer, 
P.  &  L.   E.   R.   R., 
830   Seventh   Ave., 

Coraopolis,    Pa. 

McMillan,   A.   E., 
Master   Mechanic, 
B.  &  O.  R.  R.. 

Glcnwood,    Pa. 


McNary,   F.   R., 
Box  97, 


Derry,   Pa. 


McNulty,    F.   M.. 

S.  M.   P.  &  R.  S.,  Monon. 
Connectiii,g   R.   R.   Co., 

Pittsburgh,   Pa 


Neal,  J.  T.. 

Special    h'ireman,    P.    R.    R., 
7216   Alonticello   St., 

Pittsburgh,    Pa. 

Xeale,  Jas., 

Secretary,    Brown    &    Co., 
Tenth  Street, 

Pittsburgh,   Pa. 

Xeel,    T.    M., 

Draftsman,    W.   A.    B.   Co., 
Floral   Park, 

Wilkinsburg,    Pa. 

Xelan,   E.   J., 

Car  Dept.   Clerk, 
Monon.    R.    R., 

Brownsville,    Pa. 

Xecly,  J.  L., 

Div.,    F.   A.,   Am.    Sheet 
&  Tin   Plate   Co., 
1403   Frick   Bldg., 

Pittsburgh,    Pa. 

Xeff,  John   P., 
Vice   President, 

American    Arch     Co., 
30  Church  St.. 

Xew  York,   X.  Y. 

Xclson,    C.   A., 

Draftsman,  W.   A.    B.   Co., 
Engineering    Dept., 

Wilmerding,    Pa. 

Xc^^■burn,    T.   W., 

Ass't.   Resident   Eng'r., 
W.  A.   B.   Co., 

Westinghouse    Bld.g., 

Pittsburgh,   Pa. 

Newell.    E.    W., 
Mech'l.  Eng'r.,   W.  A.  B.  Co., 
Wilmerding,   Pa. 

Xewlin,   C.   F., 

Engineer,  U.  R.   R., 
309   Comrie  Ave., 

Braddock,    Pa. 


McVicar,   G.   E., 

Mechanical    Expert. 

Galena   Signal   Oil   Co., 
c.    o.    The    Benedict, 

Washington,  D.   C. 


Xicol,    G.   A., 

Asst.   Mgr.,   R.  R.  Dept., 
H.   W.   Johns-Manville   Co., 
41st   and   Madison  Ave., 

X^ew  York.   X.  Y. 
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Xiemaii,    C.   J., 

Secretary    and    Treasurer, 
Penn   Iron   &  Steel   Co., 

Creighton,    Pa. 

Xoble,  A.   F., 

Factory    Rep.,    Thomson 
Electric    Welding    Co., 
603    Finance   Bldg., 

Philadelphia,   Pa. 

Noble,    D.    C. 

President,  Pittsburgh 
Spring   &   Steel   Co.. 

1417  Farmers  Bank  Bldg., 
Pittsburgh,   Pa. 

Norton,   E.   K., 

Asst.    to   President, 

Standard   Tin   Plate    Co., 

Canonsburg,    Pa. 

Nuzum,  W.   A., 
Master   Mechanic 
A.   &  S.   R.   R.." 
932  Franklin   Ave., 

Woodlawn,    Pa. 

Oates,    Geo.   M., 
Foreman   Painter. 

Pressed  Steel  Car  Co., 
429  Jucunda  St., 
Mt.  Oliver  Sta., 

Pittsburgh,   Pa. 

O'Brien,  \V.    O., 

Road   Master,  W.  P.  T.  Rv., 
432  Wabash  Bldg., 

Pittsburgh,   Pa. 

O'Connor.    M.,- 
Salesman, 

Ingersoll,   Rand  Co., 

1224  Farmers  Bank  Bldg., 
Pittsburgh,   Pa. 

Ogden,   F.   A., 

General   Freight  Agent, 
Jones  &  Laughlin   Steel    Co., 
Pittsburgh,  Pa. 

Ogden.  Geo.   D.. 

G.  F.  A.,   P.  R.   R.  Co., 
Broad    St.    Station, 

Philadelphia,  Pa. 

Oplinger,  W.  M., 

Salesman,   Celfor  Tool   Co., 
5515    Kingsessing    Ave., 

Philadelphia,  Pa. 


Orbin     Goo.   N., 

Engineman,    B.   &  O.   R.   R., 
4841   Lytic  St., 

Pittsburgh,   Pa. 
% 
Orchard,   Chas., 

Special    Agent,    Traffic    Dept., 
Carnegie  Steel   Co., 

Pittsburgh,   Pa. 

Osborne,   L.    E., 

Chief   Draftsman    Loco. 
Stoker    Co., 

Robinson    &    Darrah    Sts., 
N.  S.,   Pittsburgh,   Pa 

Oschmann,   \V.    O., 

Chief  Eng'r.   A.  &  S.  S.  Ry., 
10th  and    Muriel  Sts., 

S.   S.,   Pittsburgh,   Pa. 

O'Malley,  W.   G., 

Manager    Crucible   Steel    Co., 
Midland,   Pa. 

O'Xeil.    H., 

Loco.  Eng'r.  B.  &  O.  R.  R., 
4817   Lytle   St., 

Ilazelwood,    Pa. 

Painter,    Tos., 
R.    R.    Eq., 

245    Fourth   Ave., 

Pittsburgh,   Pa. 

Pape,  Chas.  F., 

MgT.,   Manufacturing   Dept., 
Hutchins   Car  Roofing  Co., 
Hyde  Park,  Pa. 

Parke,  F.  H., 

Resident   Engr.,  W.  A.   B.   Co., 
318  Westinghouse   Bldg., 

Pittsburgh,   Pa. 

Parry,   Wm.  L., 

Engineer   and   Salesman, 
Carnegie   Steel    Co., 
Carnegie    Building, 

Pittsburgh,    Pa. 

Patterson,  J.   E., 

Loco.  Engr.,  U.  R.  R., 
7236  McClure  St., 

Swissvale,   Pa. 

Patterson,   R.   F., 
Electrical    Engineer, 
Pressed  Steel  Car  Co., 

McKees  Rocks,  Pa. 
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Pearcc,  F.  H., 

Draftsman,    P.    S.    C.    Co., 
405   Russellwood  Ave., 

^IcKees  Rocks,  Pa. 

Pearson,   A.    P>., 

Draftsman.   H.  K.   Porter  Co., 
106   Tenth   St., 

Aspinwall,    Pa. 

Pchrson,  A.  K.. 

Ass't.   Chief   Draftsman, 
Pressed   Steel    Car    Co., 

}klcKecs  Rocks,  Pa. 

Pennepacker,   X.  W., 

M.   P.   Inspector.  P.    R.   R., 
Care   ]\Iaster   JNIechanic, 

West   Philadelphia,  Pa. 

Pennington,   F.   W., 
Engr.,  AV.  A.   B.   Co., 

East  McKcesport,  Pa. 

Penton,   John    A., 

President,    The     Penton    Pub. 
Co., 

Cleveland,    O. 

Perkins.   Chas.    F., 
General   ^lanager, 

Davis  Brake  Beam  Co., 
Box   192, 

Johnstown,   Pa. 

Perry,   W.   E., 

Asst.  Chief  Clerk. 
Penna.   Lines   West, 

Room   1009,   Pcnna.    Sta., 
Pittsburgh.   Pa. 

Pfeil,   John, 

President,   American 

Spiral   Spring  and  ]Mfg.   Co., 
56th    and    Butler   Sts., 

Pittsburgh,   Pa. 

Phillips,   Lee, 
■Representative, 

National   Radiator    Co., 
Tcrran  Ave., 

Carnegie,   Pa. 

Piatt.   J.   G., 

Vice    President,    Hunt-Spiller 
^Manufacturing    Corp., 
383    Dorchester   Ave., 

So.  Boston,  Mass. 


Porter,    C.   D., 

Master  Mechanic, 
P.   R.   R., 

28th   and    Liberty   Sts., 

Pittsburgh,   Pa. 

Porter,   H.  V.. 

C    C.  to  Pur.  Agent, 
B.  &  L.  E.  R.  R.  Co., 
512   Frick   Bldg., 

Pittsburgh,   Pa. 

Porter,   H.   T., 
Chief    Engineer, 

B.  &  L.  E.  R.  R.  Co., 

Greenville,   Pa. 

Porter,   W.   E.. 

Asst.    Chief   Smoke    Inspr., 
City   of    Pittsburgh. 
5150   Liberty  Ave., 

Pittsburgh,   Pa. 

Post,   Geo.  A., 
President, 

Standard   Coupler   Co., 
30   Church   St., 

Xew  York,   X.  Y. 

Postlethwaite,   C.   E.. 
Gen'l.    Sales    Manager, 
Pressed  Steel  Car  Co., 
24  Broad  St.. 

Xew  York,   X'.  Y. 

Pratt,  I.   D., 

Ass't.   Gen'l.   Car   Insp'r., 
Penna.   R.    R.. 
419  Agatha  St., 

Pitcairn,    Pa.. 

Pratt,  L.   P., 

Rep.  Yarnall  Paint   Co., 
1026  Race  St., 

Philadelphia,    Pa. 

Price,    Geo.   L., 
Gen'l.    Foreman, 
Boiler   ^Makers, 

American   Loco.   Co., 
1211    Favette    St., 

X.  S.,  Pittsburgh,  Pa. 

Price,    :M.   J-, 

Engr   Homestead   Steel   Co., 
701    18th  Ave., 

.Alunhall,    Pa. 
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Prickman.    \V.    R.. 

Ass't.  Gcii'I.  Fr't.  Agent, 
P.   &  \V.  Va..  Rv.. 
425    Wabash    IJldg.. 

Pittslnirgh,    Pa. 

Prosscr,    C.   S., 

Manager.  R.  R.   Dept., 

Peerless  Rul)l)er  Mfg.   Co., 
31    Warren   Street, 

Xew  York,  X.  Y. 

Proven,  John, 

Superintendent.    Pittsburgh 
Spring   &   Steel   Co., 

1416  Farmers  Bank  Bldg., 
Pittsburgh,   Pa. 

Provost,   J.   P.. 

V.   Prest.   and   Secy., 
Union   Electric   Co., 
31    Terminal    Way, 

Pittsburgh,   Pa. 

Pulliam,   O.    S., 

Genl.    Mgr..    Pittsburgh 
Steel    Foundry   Co., 
1208  House   Bldg.. 

Pittsburgh,    Pa. 

Purdy,    W.    F., 

Chief    Engineer,    Wabash- 
Pgh.  Terminal   Ry., 

Pittsburgh,   Pa. 

Quest,   W.   O^. 

blaster   Car   Painter 
P.   &  L.  E.   R.   R.   Co.. 

Pittsburgh.   Pa. 

Rabold,   W.    E.. 

Shop   Clerk.   P.    R.    R.   Co., 
Liberty   Ave.    &   28th    St., 

Pittsburgh,    Pa. 

Ralph,  J.    E.. 

Foreman.   P.   &   L.    E.    R.   R., 
1219   Fourth   Ave., 

Coraopolis,   Pa. 

Ralston.  John  A.. 

Mech.  Engr.,  U.    R.   R.  Co., 
554   Frick  Annex, 

Pittsburgh,   Pa. 

Ralston.   J.   S.. 
President, 

Ralston    Steel    Car    Co., 
First    Xat'l    Bank    Bldg., 
Columbus,    Ohio. 


Rambo,    R.    E., 

Civil    Engr..   P.    R.    R., 
601    Hampton   Ave., 

Wilkin sburg,    Pa. 

Ramsdell,    F.    E.,   ^ 
Train    Master, 

P.    &    L.    E.    R.   R., 

McKees    Rocks,   Pa. 

Raser,  Geo.    B., 
Sales   Engr., 

Ingersoll-Rand    Co., 

1226  Farmers  Bank  Bldg., 
Pittsburgh,  Pa. 

Rayburn.   W.   R., 

Salesman,   Wolff   Brush    Co., 
503   Lilley  Ave., 

Columbus.   O. 

Rea,   C.    S., 

Sales   Manager, 

Ralston  Steel  Car  Co., 
2210  Oliver   Bldg., 

Pittsburgh,    Pa. 

Ream.   A.    H., 

blaster  Mechanic, 
P.  &  S.  R.  R.. 

Brookville,    Pa. 

Redding.    D.   J.. 

Ass't.  Supt.   Motive   Power, 
P.   &  L.  E.   R.   R.  Co., 

McKees    Rocks,    Pa. 

Reed,  W.   S., 

Freight    Claim   Agent, 
W.  P.  Ter.  R.  R., 
Wabash    Bldg., 

Pittsburgh,   Pa. 

Reese.   C.   E., 
Order   Dept.. 

Standard  Tin    Plate    Co., 

Canonsburg,    Pa. 

Reese.   O.   P.. 

Sup't.   Motive    Power, 
Penna.   Lines. 

Toledo,    Ohio. 

Reese.    \\'.   J., 

Secy.,    Std.    Tin    Plate    Co., 

Canonsburg,    Pa. 
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Regan,  W.  J., 

Mechanical   Engineer, 

The  McConway-Torlcy  Co., 
Pittsburgh,   Pa. 

Rchlin,  T.   C, 

Draftsman,    P.    S.   C.    Co., 
3424  Fleming  Ave., 

N.  S.,  Pittsburgh,  Pa. 

Replogle,    H.    L., 

Gen'l.   Sales   Representative, 
Davis  Brake  Beam  Co., 
Box  192, 

Johnstown,   Pa. 

Rcymer,   C.  H., 

Manager   Order   Dept., 
O.    I.    &  S.    Co., 

So.   10th  and   Muriel   Sts., 
Pittsburgh,    Pa. 

Reynolds,    T.   A., 
Foreman, 

McConwa}^  &  Torlcj^   Co., 
22   Fountain   Ave., 

Crafton,    Pa. 

Rhodes,  G.  P., 
Treasurer, 

National    Car  Wheel    Co., 
1305   Keystone    Bldg., 

Pittsburgh,   Pa. 

Rhodes,  Jas.   D., 
President, 

National    Car   Wheel    Co., 
1305   Keystone    Bldg., 

Pittsburgh,  Pa. 

Rice,  D.  S.. 

Foreman   Boiler   Shop, 
Penna.  R.  R.  Co., 
28th  St.   Shops, 

Pittsburgh,   Pa. 

Richardson,   C.    A., 

Engineer,   B.   &   O.  R.   R., 
127  Johnston   Ave., 

Pittsburgh,   Pa. 

Richardson,  L., 

Engine  House   Foreman, 
P.  R.   R., 

Philipston,  Pa. 

Richardson,  W.   P., 
Room    1019 

Interstate   Commerce   Bldg., 
Washington,    D.    C. 


Rider,   J.    B., 

General  Manager, 

Pressed    Steel    Car    Co., 
Farmers    Bank    Bldg., 

Pittsburgh,   Pa. 

Ridley,   R.    C, 

Loco.   Engr.,  Union   R.   R., 
1915   Monroe    St., 

Swissvale,   Pa. 

Riley,   Geo.   N., 
Nat'l.  Tube  Co., 
Frick   Building, 

Pittsburgh,    Pa. 

Riley,  T.   J.. 

Ass't.   Eng.   House    Foreman, 
Penna.    R.   R.    Co., 
143  45th   St., 

Pittsburgh,   Pa. 

Ritts,   Wni.  H., 
Steam    Engineer, 

Spang,   Chalfant   &    Co., 
Pine    St., 

Etna,   Pa. 

Rodgers,   G.   L., 

Chief    of   Traffic    Bureau, 
^Monon    Ry.    Co., 
Box  648, 

Brownsville,    Pa. 

Rodgers,   Robt.  J., 
Clerk    P.   R.  R., 
1203   Boyle   St., 

N.   S.,    Pittsi)urgh,    Pa. 

Rogan,  John   A., 
M.   M..   Div.   No.   h 
Pgh.    Railways   Co., 
>312   Race   St.. 

Pittsburgh,    Pa. 

Rogers,   R.    E., 

Vice   Pres..  Jas.   B.   Sipe   Co., 
1122   Bessemer   Bldg., 

Pittsburgh,    Pa. 

Rogers,    W.    R., 

Chief  Joint   Insp't., 

P.  &  L.  E.  &  Erie  R.  R. 

Youngstown,    Ohio. 

Rohn,   W.    B., 
Chief  Clerk, 

Pressed    Steel    Car    Co., 
Farmers    Bank    Bldg., 

Pittsburgh,   Pa. 


368 


Rooney,    1"-.   S., 

District   Sales   Agent, 
Youngslown    Sheet   and 
Tube    Co., 

1626  Oliver    VAdy:.. 

['iltsburyh,   Pa. 

Root,  E.  i:., 

IMaster    .Mechanic, 
Monon.    R.    R., 
Box   566, 

Brownsville,   Pa. 

Root,  R.  R.. 

Enginehouse    I'oreman. 

Maple  Ave.   and   h^onrth   St., 
As])in\val],    Pa. 

Rose,  A.  J., 

Superintendent, 

Greenville    Steel    Car   Co.. 
74   Harrison   St., 

Greenville,    Pa. 

Rosenstock,  J.  H.. 
Master   Trans.. 

General    Electric   Co., 
84    Office    Bldg.. 

Schenectady'-,   X.  Y. 

Ross,    R.    J.. 

Salesman,  W.  E.   &  Mfg.   Co., 
1442   Widener   Bldg., 

Philadelphia,   Pa. 

Runser,   K.   W., 

c.   o.   The    Baker   Dunliar 
Allen    Co., 

Union    Arcade, 

Pittsburgh,    Fa. 

Rupprecht,  K.   J. 
Clerk.   P.    R.    R., 
317   N.  St.   Clair   St., 

Pittsburgh,   Pa. 

Ryder,    Gilbert    E., 

A.sst.    lo   Vice    President, 
Loco.    Superheater    Co., 
30   Church    St., 

New  York 

Ryman,    Frank, 

Pres't.    Etna    Forge   8c    Bolt 
Co..   808    House   Bldg., 

Pittsburgh,    Pa. 


Rys.   C.    1-.    W., 
-Mel.    Engineer, 

Carnegie   Steel   Co., 
517   Carnegie   Bldg., 

Pittsburgh,    Pa, 

Sadd,    E.   C, 
Secretary. 

T.    11.    Xevin    Co., 

Island    and    Preble   Ave?., 
X.    S.,   Pittsburgh,    Pa. 

Sage.    Ralph  V.. 

Rep.    Cambria    Steel    Co., 
Widcncr   Bldg., 

Philadelphia.  Pa. 

Saints,    Chas.    A., 
Salesman, 

A.  W.    Cadman    Mfg.    Co., 
2814    Small    St.. 

Pittsburgh,    Pa. 

Sampson,    W.    P., 
.\sst.   M.   M..   P.   R.   R., 
28th   and    Li'ierty   Sts., 

Pittsburgh,   Pa. 

Sanderson.  W.  \N'., 

Mgr.,    The    Carl)orundnm    Co., 
18  Wood  St., 

Pittsburgh,   Pa. 

Sandman.  A.   G., 
Chief   Draftsman, 

B.  &   O.   R.   R.. 
Canterbury  Hall. 

.^9th  and  Oak  Sts., 

Baltimore,    Md, 

Sargent,   F.   W., 

Chief    Engineer,   American 
Brake  Shoe  &   Foundry  Co., 
30  Church  St.,^ 

Xew   York,   X.   Y. 

Sattley.   E.   C, 

Gcn'l.    Manager,    Page 
W'l^ven   Wire   Fence   Co., 
644    Union    Arcade. 

Pittsburgh,   Pa. 

Sawyer,    E.  L.. 
Salesman, 

Homestead    Realtj-   Co., 
143   East    Eighth  Ave., 

Homestead,    Pa. 
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Schaaf,   A.  J.. 

Chief  Engr.   r^Iarjnc   Dcpt., 
Pittsburgh    Coal    Co., 
142   Merrimac    St., 

S.   S..   Pittsburgh,    Pa., 

Schaefer.    Frederic, 

Schaefer    Equipment    Co., 
2143    Oliver    Bldg., 

Pittsburgh.    Pa. 

Schaich,    W'm.    L., 

Estimator,    P.    S.    C.    Co., 
1233    Dickson    St., 

X.  S.,  Pittsburgh,  Pa. 

Schauer,    A.   J.. 

Ass't.    Train    .Master. 

.Alon.   Div.,   P.    R.   R.   Co., 
124    Rochelle    St., 

Piitslnirgh,   Pa. 

Scheck.    H.    G., 

Road   Foreman   Engines. 

Monon.    Div..   P.    R.    R.   Co., 

32nd    St.,    S.    S., 

Pittsburgh,   Pa. 

Schiller,  John 

Traveling   Con'dr., 
P.  &  \V.  Va.  Ry., 
652   Bell  Ave., 

East    Carnegie,    Pa. 

Schlciter,   W.    F.. 

Vi'^e   President   and   Sec'j'., 
Dilworth,    Porter    &    Co.. 
313   Sixth   Ave., 

Pittsburgh.   Pa. 

Schoen.  W.  H., 

617    Farmers    Bank    Bldg., 

Pittsburgh,   Pa. 

Schofield,  J.   S., 

Rep    .-Atlantic    Refining   Co.. 
424  6th  Ave., 

Pittsburgh,   Pa. 

Schomberg,  Wm.  T.. 
Blacksmith    Foreman, 
P'^nnsylvania    Companj'. 
1902    Morrell    St., 

N.  S.,  Pittsburgh,  Pa. 

Schreiner.   \V.    C, 

Manager,    Main    Belting    Co., 
33  Terminal   Way. 

Pittsburgh.    Pa. 


Schuchman,   \\  .   R., 
Sec.    &   Treasurer, 

Homestead  Valve   Alfg.  Co., 
llomeslcad,    Pa. 

Schwegler,   tl.. 

Foreman,    Penna.    R.    R., 
129   Irving   Ave., 

Crafton,    Pa. 

Schultz,    Geo.   H., 

Inspector,   Penna.    R.    R.    Co., 

403  Second  Xat'l  Bank  Big., 

Pittsburgh,   Pa. 

Scott,   Robert  T., 

Mgr.,   Independent   Pneumatic 
Tool   Company, 

1208  Farmers   Bank  Bldg., 
Pittsburgh,   Pa. 

Searlcs,   E.   J., 

c.  o.   Schaefer  Equipment  Co., 
2143   Oliver   Bldg., 

Pittsburgh,    Pa. 

See,   Theo.   S., 

Supt.,  Jones   &   Laughlin 
Steel    Co., 

3624  Perrysville  Ave., 

X.   S.,  Pittsburgh,  Pa. 

Seiss,   W.   C, 

Foreman    Car    Insp'rs, 
P.    C.    C.   &   St.   L.    Ry., 
2786   Zephyr  Ave., 
Sheridanville, 

Pittsburgh,   Pa. 

Severance,   F.   W., 
President, 

S.  Severance  Mfg.  Co.. 

Glassport,   Pa. 

Sewell,   H.   B., 

R.  R.  Salesman,  H.  W.  Johns- 
Manville   Co., 

Westinghouse    Bldg., 

Pittsburgh,   Pa. 

Shaner,   E.   L.. 

314   Pcnton    Bldg., 

Cleveland,  O. 

Shannon,  Chas., 

Rep..  The  Lowe  Bros.  Co., 
210  Winebiddle  Ave., 

E.  E.,  Pittsburgh,  Pa. 
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Sheetz.  E.  S., 
Gang  Foreman. 
P.   &   L.  E.  R.   R, 
322  Grove  St.. 

McKees  Rocks,  Pa. 

Shelhart.  Chas.  R.. 

Ass't.  Shop  Clerk  P.  R.  R., 
7480  Delniar  Way. 

Swissvale,  Pa. 

Shirk,  A.  R.. 

A.s6t.  Engr..  W.  P.  T.  Rv., 
Wabash   Bldg.. 

Pittsburgh,  Pa. 

Short,  L.. 

General   Foreman. 
P.   &  L.   E.  R.  R., 
106  Richlieu  Ave., 

Xew  Castle,  Pa. 

Shorthill.   R.   R.. 

223  West  9th  Ave., 

Homestead,  Pa. 

Shourek.   Theo.   L., 

Draftsman.  Penna.  R.  R., 

204  Penna    Station, 

Pittsburgh,   Pa. 

Shuck.  Wm.   C, 

Salesman,  Lockhart  Iron  & 
Steel  Companv. 
P.  O.   Box  1243. 

Pittsburgh,  Pa. 

Sleeman,  Wm.  C, 

Draftsman,  P.  S.  C.  Co., 

205  Sagamore  St., 

Pittsburgh,  Pa. 

Slick,  E.  E.. 

Vice-Pres't.  and   Gen.   !Mgr., 
Cam.bria  Steel  Co.. 

Johnstown,  Pa. 

Slutzker.    Tospeh, 

Asst.  Engr.  :M.  P..  P.  R.  R., 
203  Penna.  Station, 

Pittsburgh,  Pa. 

Smead.  D.  X., 

Draftsman,  P.   R.  R., 
453  Third  St., 

Pitcairn,   Pa. 


Smith,  D.  W., 
Foreman, 

Pennsylvania    Lines    West, 
1025   Mrirrison  Ave., 

X.  S.,  Pittsburgh.  Pa. 

Smith,   Edward   B., 

Rep.,  American  Brake  Shoe  & 
Foundry    Co., 
30  Church  St., 

Xew  York,  X.  Y. 

Smith.  F.  C, 
Station   Master, 
P.   &  L.  E.   R.  R., 
3040   [Nlerwyn  Ave., 

Pittsburgh,   Pa. 

Smith,  J.  B.. 

Foreman  Boiler  Maker, 
P.   &   L.   E.  R.   R., 

r^IcKees  Rocks,  Pa. 

Smith,   John   H.. 

Foreman,   P.   R.  R., 
570   Second   St., 
Box  106, 

Pitcairn,   Pa. 

Smith,   John   L., 
Master  ^Mechanic, 
P.  S.  &  X.  R.  R.. 

St.   ;Marys,  Pa. 

Smith.   Joseph   V.. 
Mgr.,   Shovel  Dept., 
Hubbard   &  Co., 
62nd  and  Butler  St.. 

Pittsburgh,  Pa. 

Smith,  M.  A., 

General    Foreman, 

P.  &  L.   E.  R.  R.  Co., 
27  Glenaven  Ave., 

Youngstown,    O. 

Smith.  M.  de  K., 

Supervisor,  P.  R.  R., 

Trenton,  X.  J. 

Smith.   P.    F..    Jr., 
Genl.    Supt.    M.    P., 
Penna.   Lines, 

1002  Penna.   Station. 

Pittsburgh,  Pa. 

Smith,  Willard  A., 

Prest.,  The  Railwav  Review, 
Suite  1407.  Ellsworth  Bldg.. 
Chicago,  111. 
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Smith.  W.   R.. 

Division   Operator,   P.    R.   R.. 
314  Second  St., 

Aspinwail,   Pa. 

Smithson.   A.   D., 

Clerk,    Union    Star   Line, 
l-'ulton   Bldg., 

Pittsburgh,   Pa. 

Snider,  Charles, 

Chief  Clerk  to  Mast.  [Nlech., 
Monon.  Ry.   Co., 

So.   f5rownsvillc,   Pa. 

Snitehurst,   James   G., 

Engine    House    Foreman, 
Penna.   R.   R.   Co., 
P.  O.  Box  35, 

Youngwood,    Pa. 

Snyder.    C.    H., 

Chief  Clerk  to   Master 
Carpenter.   P.   R.   R., 
Eastern   &   Freeport  Aves., 
Aspinwall,  Pa. 

Snvder,  F.  L, 

Chief  Clerk  to  V.  P.  &  G.  ^L, 
B.  &  L.  E.  R.  R.  Co.. 
727  Union  Arcade, 

Pittsburgh,    Pa. 

Snvder,   G.   W., 

Asst.    Engr.   .M.   of  W., 
P.   R.   R., 

Broad   St.   Station, 

Philadelphia,    Pa. 

Snyder,  Joseph, 
General    Foreman, 
P.  &  L.   E.  R.  R., 
P.  O.  Box  39. 

Dawson,  Pa. 

Snyder,    J.    Rush, 
Vice-President, 

Pittsburgh  Air  Brake  Co., 
309   Carson   St., 

S.  S.,  Pittsburgh,  Pa. 

Snvder,   John  W., 

Supt.    Signals.    P.    R.    R., 
124  West   Penn   Ave., 

Aspinwall,  Pa. 

Snvder,  Rudolph, 

E.   H.   Foreman.   P.  R.  R., 
600   Brownsville   Road, 

:\It.   Oliver,   Pa. 


Spaeth,  W.    F., 

Ass4:.  R.  F.  Engs.,  Penna.  Co., 
112   Branch   St., 

Carnegie,   Pa. 

Spear,  A.   E., 

Supt.  Pa.   &  llcK.  R.  R., 

McKees  Rocks,  Pa. 

Spencer,  Robert   L., 
Supt.,    Duquesne 
Warehouse  Co., 

Pittsburgh,  Pa. 

Spielmann,  J.  A., 

Asst.  to   Genl.  Supt., 
B.  &  O.  R.  R., 

Pittsburgh,   Pa. 

Spindltr,  David  G., 

Loco.    Engr.,  Union   R.   R., 
632   Fourth    St., 

Braddock,  Pa. 


Stafford,  B.   E.  D., 

Vice-Prest.  and  Genl.   Mgr., 
Flannery  Bolt  Company, 
Vanadium  Bldg., 

Pittsburgh,   Pa. 

Stafford,   Saml.   G., 
President. 

Vulcan   Crucil)le   Steel   Co., 
Aliquippa,  Pa. 

Stall,   Rov  L., 

Div.   Pass'r.   Agent.  P.  R.  R., 
212   Oliver   Bldg., 

Pittsburgh,  Pa. 

Stamets,  \Vm.  K., 

7045   Jenkins   Arcade, 

Pittsburgh,  Pa. 

Stanton,  Thomas, 

Gang  Foreman  Car  Dept., 
P.  &  L.  E.  R.  R., 
431  Island  Ave., 

:\IcKees  Rocks,  Pa. 

St-.rk,   F.   H., 

Genl.  Supt.  Alontnur  R.  R., 
1711   State  Ave., 

Coraopolis,    Pa. 
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Stark,   Janu's    1... 

licncra!    Sales    Agent, 
Chicago-Cleveland    Car 
Roofing   Co.,      Room   368, 
50   Church   St., 

-Xew   York,   N.   Y. 

Staneart,    R.    .\., 
Gang    l-'orcman, 

I'.'  CC.   &   St.   L.   Ry., 
3('65    .Merwyn    Ave., 

Pittsburgh,  Pa. 

Steele,   W.    K., 

Chief   Car   Distributor, 
P.   R.  R.  Co., 

Room  318,  Penna.  Sta., 

Pittsburgh,    Pa. 

Stephenson,    !>.    S., 
Resident  Agent, 

M.  A.  Hanna  &  Co., 
1445    Oliver    Bldg., 

Pittsburgh,    Pa. 

Stevenson,   Paul  V., 

Res.   Mgr.,   Morse   Chain   Co., 
W'cstinghcuse    Bldg., 

Pittsburgh,   Pa. 

Slever.son,   Robert, 

Foreman    Car  Repairs, 
P.  &  L.   E.  R.  R., 

Newel  1,   Pa. 

Stevenson,  William, 

I'orcman,   1'.  &   L.   E.  R.  R., 
5C9  Woodward  Ave., 

McKccs  Rocks,   Pa. 

Stillings,  Wm.   R., 
Charge    of    Loco's., 
Carnegie   Steel   Co., 
57   Elm  St., 

Sharon,   Pa. 

Storer,  N.  M., 

Genl.   Engr.,  W'.  E.  &  M.   Co., 
East   Pittsburgh,    Pa. 

Storrs,    Chas.    P., 

Manager,    R.    R.    Dcpt., 
Storrs    Mica    Co., 

Owcgo,    X.    Y. 

Streib,  J.   F., 

Ass't.    Chief    Engr., 

Pressed    Steel    Car    Co.. 
Taylor  Ave., 

Avalon,    Pa. 


Slucki,   .\., 
Engineer, 
419   Oliver    Bldg., 

Pittsburgh,    l*a. 

Stumpf,    h'.    L, 

A.   B.    Instr.,    P.   R.   R., 
407  Maple  Ave.. 

Aspinwall,   Pa. 

Stratman,    L.    J  , 

Clerk,    Purchasing    Dep't., 
Pressed    Steel    Car   Co.. 
157    S.    Bryant   Ave., 

Bellcvue,    Pa. 

Strauss,   1.    11., 

l-'rcight   .\gent,    P.    R.   R., 
Harl  oau    St.    &    Duquesne 
Way, 

Pittsburgh,   Pa. 

Slurmcr,    Geo.    W., 

Special   Rep..    H    &  O.  R.   R.. 
Baltimore,    Md. 

Styer^,  J.    V., 

General     iM-eight    Agent, 
B.   &    L.   E.  R.  R., 
Union    Arcade, 

Pittsburgh,   Pa. 

SuckHeld,  G.  A., 
Special    Engineer, 

Pressed    Steel    Car    Co., 

McKees  Rocks,   Pa. 

Suhrie,    Xorman, 

Traveling    Engineer, 
Penna.    R.   R.    Co.. 
1830   Eleventh   Ave., 

Altoona,    Pa. 

Sullivan,    M.  J., 

Gang   Foreman    Car   Dept., 
P.   &   L.   E.   R.    R., 
43    Highland   Ave.. 

McKees  Rocks,   Pa. 

Summers,    J.    Mills, 

Secretary    and    Treasurer, 
Summers   Steel    Car   Co., 
2324    C)livcr    Building, 

Pittsburgh,    Pa. 

.Suydam,    R.   S., 
President, 

M.    B.   .Suydam    Co., 
61st    and    Butler    Sts., 

Pittsburgh,    Pa. 
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Swann,    J.    B., 

G.    F.    C.   D.,   Pcnna. 
Lines,   S.   W.   System, 

Columbu.s,    Ohio. 

Swartz,    H.    E., 
Ass't.   Treasurer, 

Pressed  Sceel   Car   Co., 
Room   1906, 

Farmers   Bank   Bldg., 

Pittsburgh,   Pa. 

Swayne,  H.   B., 

Asst.   Supt.,  P.   S.  C.   Co., 

N.  S..  Pittsburgh,  Pa. 

Swope,   B.   yi., 

Ass't.    Master   Alechanic, 
Penna.  R.  R.   Co., 
Box  565, 

Renovo,   Pa. 

Synnestvedt,    Paul, 
Attorney, 

1201    Chestnut   St., 

Philadelphia,  Pa. 

Tanner,    Chas.    J., 
Draftsman, 

Monon.  Ry.  Co., 
209  Fifth  Ave., 

Brownsville,    Pa. 

Tate,  James    B., 

Clerk,  P.  S.  C.  Co., 
512   Highland   Place, 

Bellevue,    Fa. 

Tate,  Halph   H.. 

Gen'l.   Mgr.   Sales,   Penna. 
Casting  &  Machine  Wks., 
1305    Keystone    Bldg., 

Pittsburgh,    Pa. 

Taylor,   Frank   C, 
Gen'l.    Car   Insp'r., 
P.   B.  &  W.  R.  R., 

Wilmington,  Del. 

Taylor,    H.    G.^ 

Pres.    Ball    Chemical    Co.. 
1201   Fulton   Bldg., 

Pittsburgh,   Pa. 

Taylor,   James, 

Spc'l  Apprentice  W.  A.  B.  Co., 
425  Westinghouse    \ve., 

Wilmerding,   Pa. 


Tennant,    S.    D., 

Gang  Foreman,   Car  Dept., 
P.    &  L.  E.  R.  R., 
2334  Maple  Ave.. 

X.  S.,  Pittsburgh,  Pa. 

Tesseyman,  J.    E., 

Works    Manager,    Chicago- 
Cleveland   Car   Rooting   Co., 
\\  arren,    Ohio 

Thiele,    C.   F., 

Chief    Car    Insp't., 
1002  Penna.  Station, 

Pittsburyh,    Pa. 

Thomas,   Chas., 

Ass't.   Train   blaster, 
P.  &   L.  E.   R.  R.  Co., 

]\lcKees  Rocks,   Pa. 

Thomas,   E., 
Superintendent, 
Union   R.   R.   Co., 

East   Pittsburgh,    Pa. 

Thomas,  E.  K., 
Master  JNlechanic, 
Aetna   Chemical   Co., 
21    Park  St., 

Crafton,   Pa. 

Thomas,    Frank   B., 

Asst.  Chief  Draftsman, 
W.  A.  B.   Co., 
738   Kelly   Ave., 

^^'ilkinsburg,    Pa. 

Thomas,  J.  H., 
Ass't.  Master  Mechanic, 
P    R     R 
.28th   St.   &  Liberty  Ave.. 
Pittsburgh.   Pa. 

Thompson,   C.  H., 
Yard   ^Master, 

Union   R.   R.    Co., 
420  Todd  St., 

Wilkin sburg.    Pa. 

Thompson,   H.   H., 

Chief   Clerk  to  Supt.  M.  P., 
P.  &  L.  E.  R.  R., 
400  Wayne  Ave., 

]\IcKees  Rocks,  Pa. 

Thurlby.  A.  R., 

Road   Foreman   of   Engines, 
P.  &  L.  E.  R.  R.. 

McKees  Rocks,   Pa. 
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Tihbals,   S.    R.. 

Foreman,   Car   Dept., 
Montour    R.    R., 
1623    Ridge   Ave., 

Coraopolis,    Pa. 

Townscnd,  J.   V., 
Traffic   ^lanager, 
National   Tube   Co., 
1922   Frick    Bldg., 

Pittslnirgh.   Pa. 

Trainer,   M.   X., 
Sc^lesman, 

American   R.  S.  &  Fdy.   Co., 
6325  Douglas  Ave., 

Pittsburgh,   Pa. 

Trainor,  Jos.   A., 

Sales   Dept.,  The   Baldwin 
Locomotive    Works, 

Philadelphia,  Pa. 

Transue,   O.  F.,. 

V.  Pres.  and  Genl.  Mgr.,  The 
Transue   &   Williams   Co., 

Alliance,    Ohio. 

Travis,  J.  H., 

Foreman   Electrician, 
P.   R.   R.   Co., 
Lock   Rox   5, 

Pitcairn,   Pa. 

Truax,    William   E., 
Yard    Master, 

Penna.   R.   R.   Co., 
Rox  75. 

EIrama,   Pa. 

Tucker,  Jno.   L., 
Special  Dutv 

Monon.  D'iv..  P.   R.  R.  Co., 
5175   Liberty  Ave., 

Pittsburgh,   Pa. 

Turner,   F.   M., 

General   Superintendent, 
A.  &  S.  S.  R.  R.  Co., 

Cor,  10th  and  Muriel  Sts., 
S.    S.   Pittsburgh.    Pa. 


Turner,  J.   S., 
Sales  Agent, 

Pressed  Steel  Car  Co., 
24    Rroad    St., 

New  York,  N.  Y. 

Turner,    L.    II., 

Supt.   Motive  Power, 
P.  &  L..  E.  R.  R.  Co., 
General   Office, 

Pittsburgh,   Pa. 

Turner,   Walter   V., 

^lanager   of   Engineering, 
Westinghouse    Air    Rrake 
Company, 

Pittsburgh,    Pa. 

Tweed,  H.  W., 

Assistant  Auditor,    • 
Monon.  Ry.  Co., 
Box  553, 

Rrownsville,    Pa. 

Uhler,  J.    Lloyd, 
Metallurgist, 

Union  Steel   Casting  Co., 
62nd   and    Rutler   Sts., 

Pittsburgh,   Pa. 

Unger,  J.   S., 

Manager,   Central  Research 
Rureau,    Carnegie   Steel   Co., 
1054  Frick   Annex   Rldg., 
Pittsburgh,   Pa. 

Vallney,   ^I.    T., 

Salesman,   Freedom   Oil 
Works   Co., 

818  Crawford  St., 

Pittsburgh,   Pa. 

Van    Dalsen,   G.   A., 

Draftsman,    P.   S.   C.   Co., 
817  Tenth   St.,  West   Park, 
^IcKees  Rocks,  Pa. 

Vissering,    Harry, 
President. 

Harrv  Vissering  &  Co., 
1614  Lytton  Rldg., 

Chicago,  111. 


Turner,   J.   J., 
Vice    President, 

Pennsylvania  Lines, 
909   Penna.   Station. 

Pittsburgh,   Pa. 


Vonkrogh,  F.   F., 
Draftsman, 

Standard  Steel   Car  Co., 
606  X.  McKean  St., 

Rutler,  Pa. 
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Vowinkel,    F.    F., 

Salesman,   Dilwortli,    Porter 
&    Co.,    Ltd., 

Fourth   and    Bingham   St., 
Pittsburgh,  Pa. 

Waddcll,    F.    W., 
Asst.    Supt., 

Schoen  Steel  Wheel  Wks., 
749   Frederick  St., 

McKees   Rocks,   Pa. 

Waggoner,  R.   E., 

Chief  F.ngr.,  Sarnegie  S.  Co., 
116   North    Fairmont    Ave., 
Pittsburgh,  Pa. 

Wagner.   C.   W.. 
919   Hearsh    Bldg., 

Chicago,  III. 

Wagner,  George   F., 
Agent,    Pgh.   Transfer, 
P.   R.   R.. 
Box  751, 

Pittsburgh,  Pa. 

^^'ahlert,   H.  A., 

Rep.,  Westinghouse 
Air   Brake    Co., 

14r7  Boatsmen   Bk.   Bldg., 
St.  Louis,  Mo. 

A\'allgren.  X.  O., 

Estimator,    Kennedy-Stroh 
Corporation, 

200    Seventh    St.. 

Oakmont,  Pa. 

Walker,   E.    H., 

V.   P.  The  Standard 
Coupler  Co.. 
30  Cliurcli   St., 

Xew  York,  X^.  Y. 

Walker.   J.    W., 

Genl.   A.    B.   &  Steam  Heat 

Inspector,   Penna.   R.   R., 

207   Penna.   Station. 

Pittsburgh,  Pa. 

AValthcr,   G.    C, 

Foreman  Car  Inspectors, 
Penna.  R.   R.  Co.. 

Verona,  Pa. 


Waltz,  M.  H., 

Steam   and    Electrical    Engr., 
W.    P.   Ter.    Ry., 
Wabash    Bldg.. 

Pittsburgh,    Pa. 

Ward,  Frank  B., 
502   Park   Bldg., 

Pittsburgh,  Pa. 

Warfel,    I.   A., 

General   Manager, 

Superior  Oxvgen  Co., 
2515   Liberty   Ave., 

Pittsburgh,   Pa. 

A\'arnc,  J.  C, 

Supt.,  Penna.  Casting  & 
^Machine   Co., 
505   Preble   Ave., 

X.   S.,   Pittsburgh,  Pa. 

Warner.   E.  O., 
Representative, 

The   Xational   ]ylalleable 
Castings   Co., 

12C3   Libertv   Bldg., 

Philadelphia,    Pa. 

AVarnock,   FTarrv   R., 

Supt.   .Al.   P.  W.   AI.  Ry., 

Hagerstown,    Aid. 

AVassell.  F.  L., 

Sales   Mgr.    Loco.   Stoker   Co., 

757    Raihvav    Exchange    Bldg., 

Chicago,  111. 

AVatkins,   G.    H., 
Alastcr    Mechanic, 
Penna.    R.    R.. 

Wilmington,   Del. 

AVay.   L.    A.. 

Sunt.,    Duquesnc    Steel 
Foundry   Co., 

Coraopolis,   Pa. 

AVaycott,   .Albert, 
President, 

Damascus   Brake  Beam   Co., 
London   Road   & 
X.   P.  R.  R.. 

Cleveland,   O. 

AA'eaverlIng,  J.   H.. 
Chief  Dispatcher, 
B.  &  O.  R.   R., 

310  B.    &   O.   Depot, 

Pittsburgh,  Pa. 
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Wegener,    1  Unrv, 

Car   Foreman  "\V.  P.  T.  Rv., 
Xo.   1    .Mortal  St., 

East  Carnegie,  Pa. 

Weigel.   Fred  S., 

Asst.   Train    Master, 
P.  &  L.   E.  R.  R., 
1(156  Vance   Ave., 

Coraopolis,  Pa. 

\\'eisl)rod.  J.   F., 
Asst.  to   President, 

National  Car  Wheel  Co., 
1305    Keystone   BIdg., 

X.  S.,  Pittsburgh,  Pa. 

W'endt,  Edwin  F.. 

Member,   Engr.   Board, 

Interstate   Commerce   Com., 
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Asst.  Train  Master, 
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C  O  N  S  T  I  T  U  r  I  O  N 


\RTICTJ{   T. 
Tho  name  of  this  organization  shall  be  '"The  Railwav  Club 


of  Pittsburjih. 


ARTICLE  II. 


OJSJECTS. 

The  objects  of  this  Clnb  shall  be  mutual  intercourse  for 
the  acquirement  of  knowledge,  by  reports  and  discussion,  for  the 
improvement  of  railway  operation,  construction,  maintenance 
and  equipment,  and  to  brins^  into  closer  relationship  men. 
employed  in  railway  work  and  kindred  interests. 

ARTICLE  III. 

MKMBERSIIIP. 

Shctiox  I.  The  membership  of  this  Club  shall  consist  of 
persons  interested  in  any  department  of  railway  service  or  kin- 
dred interests,  or  persons  recommended  by  the  Executive  Com- 
mittee upon  the  payment  of  the  annual  dues  for  the  current  year. 

Sec.  2.  Persons  may  become  honorary  members  of  this 
Club  by  a  unanimous  vote  of  all  members  present  at  any  of  its 
regular  meetings,  and  shall  be  entitled  to  all  the  privileges  of 
membershi]:)  and  not  be  subject  to  the  payment  of  dues  or  assess- 
ments. 

ARTICLE  IV. 

OFFICERS 

The  officers  of  this  Club  shall  consist  of  a  President,  First 
Vice-President,  Second  Vice-President,  Secretary,  Treasurer, 
Finance  Committee  consisting  of  five  members,  Membership 
Committee  consisting  of  seven  members.  Entertainment  Com- 
mittee consisting  of  three  members,  and  an  Elective  Executive 
Committee  of  three  or  more  members  who  shall  serve  a  term 
of  one  year  from  the  date  of  their  election,  unless  a  vacancy 
occurs,  in  which  case  a  successor  shall  be  elected  to  fill  the 
unexpired  term. 
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ARTICLE  \'. 

DUTIES    Ol'    OFl-ICKRS 

Si'X'TioN  I.  The  President  shall  i)resi(le  at  all  re^'ular  or 
j^pecial  meetings  of  the  Club  and  i)erforni  all  duties  ])ertainin,^" 
to  a  presiding,'  cffieer  ;  also  serve  as  a  nieml)er  of  the  Executive 
Committee. 

Si'C.  2.  The  Inrst  \'ice-l'resident,  in  the  al)sence  of  the 
President,  will  perform  all  the  duties  of  that  officer;  the  Second 
\'ice-President,  in  the  absence  of  the  President  and  h'irst  \'ice- 
TVcsident,  will  perform  the  duties  of  the  ])residin,L^"  officer.  The 
Eirst  and  vSecond  \^ice-President  shall  also  serve  as  members  of 
the  Executive  Committee. 

Si'.C.  3.  The  Secretar_\-  will  attend  all  meetiuL^-s  of  the  Clul) 
or  Executive  Committee,  keep  fidl  minutes  of  their  ])rocee(lin,ii's, 
preserve  the  records  and  documents  of  the  Club,  accept  and  turn 
over  all  monevs  received  to  the  Treasurer  at  least  once  a  month, 
draw  che(]ues  for  all  bills  ])resented  when  approved  by  a 
majoritv  of  the  Executive  Committee  ])resent  at  any  meetint^s 
of  the  Clul),  or  Executive  Committee  meetino-.  He  shall  have 
charge  of  the  publication  of  the  Club  Proceedings  and  perform 
other  routine  work  pertaining  to  the  business  affairs  of  the  Club 
imder  the  direction  of  the  Plxecutive  Committee. 

SiiC.  -1.  The  Treasurer  shall  receipt  for  all  moneys  received 
from  the  Secretary,  and  deposit  the  same  in  the  name  of  the 
Club  within  thirty  days  in  a  bank  approved  by  the  Executive 
Committee.  All  disbursen.ients  of  the  funds  of  the  Club  shall 
be  by  cheque  signed  by  the  Secretary  and  Treasurer. 

SivC  5.  The  Executive  Committee  will  exercise  a  general 
su])ervision  over  the  aft'airs  of  the  Club  and  authorize  all  expen- 
ditures of  its  funds.  The  elective  members  of  this  Committee 
shall  also  perform  the  duties  of  an  auditing  committee  to  audit 
the  accounts  of  the  Club  at  the  close  of  a  term  or  at  any  time 
necessary  to  do   so. 

Skc  6.  The  Finance  Committee  will  have  general  super- 
vision over  the  finances  of  the  Club,  and  ])crform  such  duties  as 
may  be  assigned  then  b}-  the  President  or  First  and  Second 
A'ice-Presidents. 

Skc.  7.  The  Meml)ership  Committee  will  jierform  such 
(Uities  as  mav  be  assigned  them  bv  the  President  or  First  and 
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Second  \  ice- 1 'residents,  and  snch  other  duties  as  may  be  proper 
for  such  a  c<»nnnittee. 

Skc.  <S.  'J'he  Entertainment  Committee  will  perform  such 
duties  as  may  l)e  assigned  them  by  the  President  or  First  and 
Second  \'ice- Presidents  and  such  other  duties  as  may  1)e  proper 
for  such  a  committee.  * 

ARTICLE  VI. 

lil.KCTlOX    OF    OFFICERS. 

SiX'Tiox  I.  The  officers  shall  be  elected  at  the  regular 
annual  meeting  as  follows,  except  as  otherwise  provided  for : 

Sec.  2.  Printed  forms  will  be  mailed  to  all  the  members  of 
the  Club,  not  less  than  twent}'  days  previous  to  the  annual  meet- 
ing, by  the  elective  members  of  the  Executive  Committee.  These 
forms  shall  provide  a  method,  so  that  each  member  ma\'  express 
his  choice  for  the  several  offices  to  be  filled. 

Sec.  3.  The  elective  members  of  the  Executive  Committee 
will  present  to  the  President  the  names  of  the  members  receiv- 
ing the  highest  number  of  votes  for  each  office,  together  with 
the  number  of  votes  received. 

Sec.  4.  The  President  will  announce  the  result  of  the 
ballot  and  declare  the  election. 

Sec.  5.  Should  two  or  more  members  receive  the  same 
number  of  votes,  it  shall  be  decided  by  a  vote  of  the  members 
present,  by  ballot. 

ARTICLE  VII. 

AMENDMENTS. 

Amendments  may  be  made  to  this  Constitution  by  written 
request  of  ten  members,  presented  at  a  regular  meeting  and 
decided  by  a  two-thirds  vote  of  the  members  present  at  the  next 
regular  meeting. 

B  Y=L  A  WS 


ARTICLE  I. 

MEl'/I'IXGS. 

Sectiox  t.  The  regular  meetings  of  the  Club  shall  be  held 
at  Pittsburgh,  Pa.,  on  the  fourth  Friday  of  each  month,  except 
June.  July  and  August,   at  8:00  o'clock  p.   u. 
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Sec.  2.  The  annual  meeting  shall  be  held  on  the  fourth 
P'riday  of  October  each  year. 

vSec.  3.  The  President  may,  at  such  times  as  he  deems 
expedient,  or  upon  request  of  a  quorum,  call  special  meetings. 

ARTICLE  II. 

QUORUM. 

At  any  regular  or  special  meeting  nine  members  shall  con- 
stitute a  quorum. 

ARTICLE  III. 

DUES. 

Sectiox  I.  The  annual  dues  of  members  shall  be  Two 
dollars,  One  dollar  of  which  to  provide  light  refreshments  for 
each  meeting,  payable  in  advance  on  or  before  the  fourth  Friday 
of  September  each  year. 

Sec  2.  The  annual  subscription  to  the  printed  proceedings 
of  the  Club  shall  be  at  the  published  price  of  One  Dollar. 

Sec.  3.  At  the  annual  meeting  members  whose  dues  are 
unpaid  shall  be  dropped  from  the  roll  after  due  notice  mailed 
them  at  least  thirty  days  previous. 

Sec.  4.  ^Members  suspended  for  non-payment  of  dues  shall 
not  be  reinstatetl  until  all  arrearages  have  been  paid. 

ARTICLE  IV. 

ORDER   OF   BUSINESS. 

I— Roll  call. 

2 — Reading  of  the  minutes. 

3 — Announcements  of  new  members. 

4 — Reports  of  Committees. 

5 — Communications,   notices,    etc. 

6 — Unfinished  business. 

7 — New  business. 

8 — Recess. 

9 — Discussion  of  subjects  presented  at  previous  meeting. 
10 — Appointment  of  committees. 
II — Election  of  officers. 
1 2 — Announcements. 
13 — Financial  reports  or  statements. 
14 — Adjournment. 
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ARTICLK  V. 

SUB.TI^CTS — PUniJCATlONS. 

Skction  I.  The  Executive  Committee  will  provide  the 
papers  or  matter  for  discussion  at  each  regular  meeting. 

Sec.  2.  The  proceedings  or  such  portion  as  the  Executive 
Committee  may  approve  shall  be  published  (standard  size,  6x9 
inches),  and  mailed  to  the  members  of  the  Club  or  other  similar 
clubs  with  which  exchange  is  made. 

ARTICLE  VI. 

The  stenographic  report  of  the  meetings  will  be  confined  to 
resolutions,  motions  and  discussions  of  papers  unless  otherwise 
directed  by  the  presiding  officer. 

ARTICLE  VII. 

AMENDMENTS. 

These  By-Laws  may  be  amended  by  written  request  of  ten 
members,  presented  at  a  regular  meeting,  and  a  two-thirds  vote 
of  the  members  present  at  the  next  meeting. 
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RAILWAY  CLUB  NOTES. 


The  following-  subjects  were  presented  and  discussed  by  the 
several  Railway  Clubs  during  the  month  of  October,  1917,  as 
noted  below : 

Xew  York  Railroad  Club,  J  Tarry  D.  Vought,  Secretary, 
95  liberty  vStreet,  New  York,  N.  Y. 
Sri!ji:cT — -"Conservation  of  IMaterial"  by  M.  K.  Barnum. 

New  England  Railroad  Club,  Wm.  E.  Cade,  Jr.,  Secretary, 
683  Atlantic  Avenue,  Boston,  Mass. 
SuBjKCT — "The  Freight  Car — A  Factor  in  Winning  the  War" 
by  E.  H.^DeGroot,  Jr. 

Canadian    Railway    Club,    James    Powell,    Secretary, 
P.  O.  Box  7,  St.  Lambert,  near  Montreal,  Can. 
Subject — "Locomotive  Design  and  Construction  from  a  [Main- 
tenance Standpoint"  by  W.   H.  Winterrowd. 

Richmond  Railway  Club,  F.  O.  Robinson,  Sec'y,  Richmond,  Va. 
Subject — Unknown, 

St.  Louis  Railway  Club,  B.  W.  Frauenthal,  Secretary, 
Union  Station,  St.  Louis,  Mo. 
Subject — "The  Ability  of  Refrigerator  Cars  to   Carry  Perish- 
able Products"  by  M.  E.  Pennington. 

Southern  &  South  Western  Ry.  Club,  A.  J.  Alerrill,   Secretary, 

Box  1205,  Atlanta,  Ga. 
S  u  B  J  ECT — Unknown . 

Central  Railway  Club,  Buffalo,  N.  Y.,  Harry  D.  \'ought, 
vSecretary,  95  Liberty  Street,  New  York,  N.  Y. 
Subject — No  ]\Ieeting. 

The  Railway  Club  of  Pittsburgh,  J.  B.  Anderson,  Secretary, 
207  Penna.  Station,  Pittsburgh,  Pa. 
Subject — Annual  JMeeting. 

Copies  of  the  above  papers  can  be  had  upon  application  to 
the  Secretary  at  the  address  given  for  a  nominal  price. 
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Jn  iM^mnnam 


JAMES  J.  DUER 
Died,  October  6,  1917 


THE  PENN  COUPLER 


Our  latest  development  of  the  N.  C.  B. 
Coupler,  a  modification  of  our  popular  Pitt  and 
Janney  X  Couplers,  with  latest  Improvements. 


LOCK-SET,   and 

KNUCKLE-OPENEK 

Send  for  blue   prints  and  prices. 

—MANUFACTURED  ONLY  BY 

THE  McCONWAY  ®  TORLEY  CO., 

PITTSBURGH.  PA. 


Our  Best  Salesman! 


Any  of  the  over  FORTY  Rail- 
road Systems  in  the  United 
States  using  our  STREET 
STOKERS  and  MECHANI- 
CAL COAL  PUSHERS. 

LOCOMOTIVE  STOKER  CO. 

General  Office  and   Works 

PITTSBURGH 

50    Church     Street  Railway     Exchange 

NEW  YORK  CIT>^  CHICAGO 


PINTSCH 
MANTLE    LIGHT 

The  system  that  has  made 
good  wherever  it  has 
been  applied 


SAFETY 
ELECTRIC  LIGHT 

Type  "F"  regulation  en- 
sures constant  lamp  volt- 
age and  long  lamp  life    . 


llie  Saletf  (ar  Healing  i  \\l\i\\^  (o. 


Chicago,  Philadelphia,  Washington,  Boston, 
St.  Louls,  San  Francisco,  Montreal 


2  Rector  St.,  New  York 


METALLIC 
PACKINGS 


/o r  Locomotive 
Piston  Rods,  Valve 
Stems  8C  Air  Pumps 

SECURITY  WRIST  PIN 
LEACH  SANDERS 
GOLLMAR  BELL  RINGER 
INDESTRUCTI3LE  OIL  CUP 
BRAIDED    SWAB,    ETC. 

The  U.  S.  Metallic  Packing  Co. 

PHILADELPHIA 


This  Space  Tor  Sale 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH    STREET,  NEW   YORK 

BRANCH  OFFICES.— CHICAGO,  ST.    LOUIS.    ST.    PAUL,    WASHINGTON,  D.  C 


Building  Bigger  Business 
by  Better  Methods. 


WHEN  yoii  cut  clown  manufacturing-  costs — up  go 
your  PROFITS.  When  you  increase  your  produc- 
tion— when  you  increase  the  QUALITY  of  your 
products — When  you  decrease  spoilage — up  go  vour  profits. 
When  you  make  it  easier  for  an  employee  to  produce  more 
you  make  it  easier  for  him  to  earn  more ;  and  you  find  it  easier 
to  get  the  better  kind  of  help  and  easier  to  keep  them.  And 
up  go  your  profits. 

When  }-ou  cut  down  your  power  costs  when  you  cut  down 
maintenance  of  plant — when  you  reduce  overhead  supervision 
— when  you  lessen  breakage  of  machinery — when  you  reduce 
stoppage  of  machinery— these  mean  MORE  PROFITS. 

These  advantages  and  a  greatly  increased  capacity  for  service 
to  your  customers  come  to  plants  equipped  with  G-E 
MOTOR  DRIVE. 

\A'e  will  gladly  send  a  member  of  our  Engineering  Organiza- 
tion who  will  study  the  requirements  and  conditions  of  your 
plant,  and  tell  >'ou  HOW,  WHERE  and  WHY  G-E  MOTOR 
DRR^E  will  give  you  manufacturing  advantages. 

General  Electric  Company 

General  Oeeice:  (^^M\  Sales  Offices 

Schenectady,  N.  Y.  wW  in  ale  earge  cities 


STANDARD  STEEL  CAR  COMPANY 

f  General  Offices:  Frick  BIdg.,  PITTSBURGH,  PA.  f  BUTLER,  PA. 

OFFICES  \  NEW  YORK  :     170  Broadway  WORKS  \  NEW  CASTLE,  PA. 

(CHICAGO:     Fisher  Buildia^  i  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.  BOLSTERS.  BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum     Kited 

USE  BUTLER 
DRAFT  GEARS 

FRICTION   RIGGING 

PIPER  PATENTS 

200,000  lbs.  Capacity. 

'E^^      Has  all  the  points  of  a  Perfect  Gear. 

TANDEM     SPRING    ATTACHMENTS     ^ 

614x8    or   8x8    DRAFT    SPRINGS 
PERFECT  SPRING  PROTECTION 

Butler  Drawbar  Attachment  Co. 

Send  for  Catalog  CLEVELAND,  OHIO 


R 


SC    H   A    E    F    E 
DROP-FORGED 

FOUNDATION  BRAKE   GEAR  DETAILS. 

COMBINE 

MORE  STRENGTH  WITH  LESS  WEIGHT 
Schaefer  Equipment  Company 

Oliver  Building  Pittsburgh,  Pa. 


STANDARD  STEEL   PLATFOR/AS 

ARE  IN  USE  BY  281  COMPANIES 

SESSIONS— STANDARD   FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  205  COMPANIES 
-BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:   People's  Gas  Building         NEW  YORK:  30  Church  St. 


J-M  RAILROAD  SUPPLIES 

Roofings  Fibre  Conduit  Brake  Lining;  and  Blocks 

Packings  Locomotive  Las:gin;  Electrical  Supplies 

Gaskets  Flexible  Armored  Squirt,  Mastic  Flooring 

Pipe  Coverings  Tank,  Car  Heating,  Air  Speedometers 

Hair  Pelt  Brake  and  Air  Signal  Hose  Fire  Extinguishers 

Smoke  Jacks  Air  Brake  Expander  Ring  Manual  Slack  Take  Up 

Asbetos  Wood  Steel  Car  Insulation  for  Air  Brakes 

Waterproofing  Underground  Conduit  Vitribestos  Stack  Lining 

Corks  Asbestos  Cements  Refrigerator  Car  Insulation 

Write  for  Catalogs 

H.  W.  JOHNS  -  MANVILLE  COMPANY 

NEW  YORK  CITY 

Branches  in  54  Larf^e  Cities 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


VAPOR  CAR  HEATIiWG  CO  ,in< 

RAILWAY   EXCHANGE  CHICAGO 

Successors   to 

Chicago  Car  Heating  Co. 
Standard  Heat  ^  Ventilation  Co..  Inc. 

NEW   YORK  BOSTON,    MASS., 

30    Church  Montreal,  53  State  Street 

WASHINGTON,    D.  C.  Que.  ATLANTA,    GA., 

Munsey   BIdg.  Candler   Bldg. 


Freight  and  Passenger 

CARS 

Of    Every    Description 


Pressed  Steel  Specialties 


Pressed   Steel   Car 
Company 

New  York  Pittsburgh  Chicago  St.  Paul 

Washington,  D.  C. 


FOR 

GREATER  EFFICIENCY 

USE 


5^XfL   SOUD-TRUSS      BRAKE  BEAMS 

FOR 

Freight  and  Passenger  Equipment. 

ALSO 

Pressed  Steel  Journal  Box  Lids. 


DAVIS  BRAKE  BEAM  CO., 


JOHNSTOWN.  PA. 


FRANK  J.  LAHAHAH,  Pres.  CHAS.  d.  GRAHAM,  Vice-Pres.  GEO.  W.  FOX,  Secretary 


This  Space  Tor  Sale 
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For  Those  'Break  In-Twos" 

AVOID  the  delays  and  dangers  in  chaining  up 
"break-in-twos"  and  setting  out  at  the  first 
siding.  Take  your  trains  right  in  to  terminals 
coupled  up  with  the  Gilman-Brown  Emergency 
Knuckle. 

Fits  practically  all  types  of  M.  C.  B.  couplers 
with  a  dose  and  normal  coupling — even  where 
one  pin  lug  is  broken  from  the  draw  head;  air 
line  can  be  safely  coupled  up  and  n:aintained 
without  dummy  hose. 

For  more  than  ten  years  the  standard  repair 
knuckle  on  the  leading  railways  of  the  country, 
is  vour  assurance  of  its  economy  and  dependa- 
bility. 

Let  us  tell  you  more  about  this  time  saver. 
Write  for  literature. 


The 


Q>^^G 


Co. 


NEW  YORK  ST.  LOUIS 

90  Wesl  Street     Railway  Exchange  Bldj 


CHICAGO 
Peoples'  Gas  Bldg 


GILMAN-BROWN 

Emergency  Knuckle 
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SUYDAM'S  Protective  PAINTS 

fo[  frolit  (afs  m  S\ 


MANUFACTURKO   BY- 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST    AND  BUTLER  ST8., 

•ELt  "FHONc.  S4a  ri«K.  PITTSBURGH,  PA. 


This  Space  Tor  Sale. 


FOR    SALE 


-Miifltiitfl™ 

ll^j^PJIl^SjE  LIBRARY  OF  PITTSBURGH 

3  1812  04298  4089 
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